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NACOA AUTHORIZATION

FEBRUARY 24, 1977

HousE OF REPRESENTATIVES,
SUBCOMMITTEE ON OCEANOGRAPHY,

COMMITTEE ON MERCHANT MARINE AND FISHERIES,
Washington, D.C.

The subcommittee met pursuant to notice, at 10:05 a.m., in room
2167 of the Rayburn Building, the Hon. John B. Breaux, presiding.

Mr. BREAUX. The Subcommittee on Oceanography of the House
Merchant Marine and Fisheries Committee will come to order.

The subcommittee today convenes hearings concerning the au-
thorization of funds for the National Advisory Committee on
Oceans and Atmosphere, commonly known as NACOA.

For fiscal years 1976 and 1977, NACOA has been assigned a fixed
authorization of $445,000.

In the President's budget, it is recommended that the current
level of authorization be extended through fiscalyear 1978. Remain-
ing on a fixed authorization has meant that Government salary
increases occurring each year have taken a larger and larger bite
out of NACOA's appropriated funds. This, of course, has required
that sacrifices be made in other NACOA accounts. This subcommit-
tee today intends to explore how effective NACOA has been as an
advisory committee to the Congress and the executive branch. In
addition, we will be listening carefully to NACOA's request for
funding so that we may determine a rational and efficient level of
authorization for fiscal year 1978.

As mandated by law, NACOA assumes three primary functions;
first, to continuously review our Nation's m9rine and atmosphere
policies and programs; second, to report to the President and the
Congress annually and upon request; and, third, to advise the
Secretary of Commerce with respect to the National Oceanic and
Atmospheric Administration's activities. In its 5 years of operation,
NACOA has submitted five annual reports on or before June 80, of
each year, as required by the act, and four special reports concern-
ing "The Agnes Flood," "Ocean Engineering," "The International
Decade on Ocean Exploration," and "Sea Grant."

The idea for NACOA was conceived by the Stratton Commission
which,-in 1969, published a report which was to have a powerful
and pervasive impact upon our Nation's oceans effort. The Stratton
Commission's report called for the formation of a 25-member advi-

(1)
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story committee. The purpose of this advisory committee, as in-tended by the Stratton Commission, was to bring together qualified
people from outside the Federal Government having an interest or
expertise in oceanic affairs. It was decided later that it made sense
to combine atmosphere with oceans into a single advisory
committee.

Though being currently housed in the main Commerce building
and relying upon the Department of Commerce for office and other
support functions, NACOA has the ability to maintain a high
degree of objectivity by virtue of the fact that its membership is
drawn from non-Government sectors and NACOA's reports are not
edited by any Federal department office or agency.

As I look forward into the 95th Congress and the myriad of
problems that face us, it becomes clear that there is an overriding
need for an organization like NACOA,

I, along with Chairman John Murphy, recently introduced a bill
entitled "The Deep Seabed Hard Minerals Act."

This subcommittee is expecting to hold hearings on the -bill next
month. I feel that this bill addresses one of the most important
issues facing this Congress this session.

Coastal zone management, which is specifically mentioned as
falling within NACOA's purview, is another major concern of this
subcommittee. The Coastal Zone Management Act represents essen-
tially a prototype for resource management. This complex law
requires a careful and intense effort to insure its successful
implementation.

Ocean pollution, and in particular, the dumping of sewage sludge
and polluted dredged spoil into the same ocean waters which
provide swimming, sport fishing and commercial fishing activities
for a large portion of our population, is yet another concern of this
subcommittee. We are expecting to continue hearings on an aqua-
culture bill which will provide appropriate stimulus to an industry
which has the potential to both substantially increase the produc-
tion of, and effectively manage, a. wide variety of fish and shellfish.
Other issues include Outer Continental Shelf oil and gas develop-
ment the 200-mile economic zone, the Law of the Sea negotiations,
Sea rant, and much more.

There exists no easy solution for any of these extremely complex
problems. Indeed, a sense of urgency is attached to many of them by
the specter of irreversible environmental damage caused by
uncontrolled and irrational development.

NACOA, because it provides a vital information link between
Federal and non-Federal interests within the marine and atmo-
spheric sectors, offers an invaluable resource in the quest to find
solutions to these issues.

With respect to NACOA's purpose, its membership serves as a
unique and valuable source of expertise which is utilized in the
preparation of reports, conducting meetings and workshops, and the
formulation of advice. I, along with others, look to NACOA as a
nonpolitical organization of experts in the field of oceanography and
atmosphere.

It is not now and should never become an organization of political
appointees who have no real expertise in these related fields. It
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seems to me that some of the new appointees do not at this point
bring with them the background, either from an educational or
professional standpoint, that is desirable to maintain the high
degree of creditability and nonpolitical image that it has achieved.

I would hope that our amendments to the authorizing legislation
would guarantee in the future that appointments to NACOA would
be of the very highest qualifications in the field for which they are
responsible for giving advice.

SI firmly believe that during the next few years we will see a large
step taken in the direction of the establishment of something that
has been talked about since the early 1960's, a comprehensive,
coordinated, and well-defined national ocean policy. NACOA, in its
capacity to provide information, expertise and advice, has an impor.
tant role to play in this effort.

We are privileged today to hear testimony from a former Member
of Congress and past chairman of the Subcommittee on Oceanogra-
phy, Mr. Thomas Downing. We also have a former member of the
Stratton Commission, which -o responsible for conceiving NACOA
and he is currently administrator of NOAA, Dr. Robert White.

Following Dr. White will be the chairman and several members of
NACOA, for the purpose of testimony.

The committee takes a great deal of pleasure in welcoming today
a person who is an expert in the field on which he is going to talk
about, a fellow whose judgment and wisdom and advice we look
forward to receiving today and we look forward in the future to
calling upon for further advice.

Mr. Forsythe, do you have any comments?
Mr. FORSYTHE. No.

STATEMENT OF THOMAS N. DOWNING, FORMER MEMBER OF
CONGRESS

Mr. DOWNING. Thank you, Mr. Chairman.
I appreciate the opportunity to testify and I cannot tell you what

a pleasure it is to be back with you, a pleasure which is surpassed
by my being on this side of the witness table and not yours.

Mr. BREAUX. The gentleman can see that the Subcommittee on
Oceanography and of the Committee on Merchant Marine and
Fisheries has improved its quality of operations.

We have definitely moved up in the world.
Mr. DOWNING. I noticed that.
Mr. Forsythe and Mr. Chairman, I appear today to share with

you my thoughts concerning the National Advisory Committee on
Oceans and Atmosphere. I feel quite certain that Bob White, Bill
Hargis and the others that you have scheduled to testify will touch
on-t-he early days of NACOA and its formation which resulted from
the recommendations of the Stratton Commission. However, I re-
member well back in 1969, when the Oceanography Subcommittee,
then under the Chairmanship of Alton Lennon, spent many hours
discussing the Stratton Commission Report, particularly the recom-
mendation for the establishment of an independent National
Oceans and Atmospheric Administration and for a national advi-
sory committee which would facilitate strong State, academic, and
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industry inputs to a Federal program which would then evolve into
a strong, comprehensive national program.

As I recall, Bill Hargis testified during those hearings, and I think
that even then he was a strong advocate of the key Stratton
Commission recommendations, emphasizing particularly the need
for a strong coastal zone management program.

Much time has passed since those hearings in 1969. NOAA was
established in 1970 in the Department of Commerce and the Ocean-
ography Subcommittee reported out a bill that became Public Law
92.125 establishing NACOA in August of 1971.

As you know, NACOA was established to report-on the marine
and atmospheric affairs of our Nation both to the legislative and
the executive branches of our Government. Indeed NACOA's First
Annual Report of June 1972 addressed issues which were of impor-
tance to the Oceanography Subcommittee and to the full committee.

These were international issues related to the Law of the Sea,
fisheries, and coastal zone management, on the marine side, and I
will comment on just one of these issues, coastal zone management.

NACOA strongly supported the legislative goals for coastal zone
management that had been recommended by the Stratton Commis-
sion and considered by the 92nd Congress. It did not support the
Administration proposals for broader land use legislation, which
would include the coastal zone. The NACOA report supported the
position that the distinctive needs of the coastal zone warranted
separate consideration and should be dealt with by NOAA in the
Department of Commerce. I feel 9uite certain, that NACOA's voice
was heard not only by our committee but throughout the Congress
and helped assure the passage of the Coastal Zone Management Act
of 1972. During the 93rd Congress, we received NACOA's Second
Annual Report-coastal zone management issues were again
highlighted. NACOA criticized the Administration for its decision
not to fund the act of 1972 for fiscal years 1973 and 1974. NACOA
stated that the penalty for delay in funding the act was lack of
action in some States and confusion and uncoordination in others.
NACOA strongly urged that the Coastal Zone Management Act be
funded to the full amount authorized by law and that its implemen-
tation in all aspects be vigorously pursued.

Another important issue which NACOA addressed, and with
which I am familiar, is the Fishery Conservation and Management
Act of 1976. NACOA testified in favor of the legislation and urged
its passage, even though, at the time the Administration was
against the legislation.

I am well aware of the large volume and complexity of the
responsibilities that face you as Members of the Congress and as
members of the Subcommittee on Oceanography. I am also aware
that the volume of the information that comes to you as a result of a
these responsibilities is almost enough to overwhelm you.

Another important consideration is the fact that much of the
information represents the views of special or narrow interests
without real concern for the broad national interest. In my own a
case, when I served in the Congress, I found that I could depend
upon NACOA to provide clear, direct comments and recommenda-
tions on marine and atmospheric issues based upon the broad
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national interest. This may in fact be one of the primary reasons for
continuing the existence of Federal advisory committees such as
NACOA.

It does seem to me that the existence of more than 1,200 advisory
committees in the Federal Government is excessive and I support
President Carter's goal of reducing that number.

I feel rather strongly, however, that there will be a continuing
need for some number of advisory committees with broadly-based
membership and charged to represent the national interest in areas
of national importance.

NACOA has shown itself to be such a committee and I am proud
to have had a part in its establishment.

I. again would like to express my appreciation to its chairman and
to its former chairman and members. I hope that the members of
this Subcommittee on Oceanography will continue to encourage
NACOA in its efforts to provide balanced judgments and recommen-
dations to assist the Congress-and the executives-in the broad
areas of marine and atmospheric affairs.

And, I thank you, Mr. Chairman, and Mr. Forsythe, and members
of the subcommittee for your courtesy in permitting me to speak to
you today.

Mr. BREAUX. Thank you very much for being with the committee
in a slightly different role, but also continuing to provide your
expertise and advice in working out these things that we are
interested in and, which you and other Members have had so much
to do with.

1, as one member of this committee, want to say thank you.
I think you hit upon a couple of key points with NACOA, for

instance, that it should be an independent agency.
It should not be an arm of the Administration nor an arm of the

Congress.
They should feel free to give advice and call the shots as they see

fit and be completely independent. -
I think it is very important.
Mr. Forsythe?
Mr. FORSYTHE. Thank you, Mr. Chairman.
Thank you, Tom.
I think you know of my interest in NACOA and the work that

has been done throughout its existence.
I really have no questions, but I want to take this opportunity to

congratulate you and agree with the chairman about the strong
independence that has been shown by NACOAh.--

I think that this independence has been very important to really
good sound legislation.

It is very vital.
Mr. DOWNiNO. I know you will remember when the 200-mile

legislation was pending, the Administration was very much opposed
to it.

NACOA went along for awhile and at one point said, no, we have
) had enough, and then supported it in spite of the Administration,

which, I think, took courage and is an excellent example of indepen-
dence, and it shows what this strong-willed body can do.

Mr. FORSzH. We may need you.
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We are in a very crucial period of time with legislation involving
a group of nations.

Mr. BREAUX. Mr. Zeferetti.
Mr. ZEFERET I. Thank you.
I want to say welcome and apologize for getting here late.
It is just delightful to see you, Tom.
Come around often.
Mr. DOWNING. Thank you very much, Leo.
I miss a lot of things here, but I think what I miss here, the most

here is friendship.
Mr. BREAUX. Thank you, Tom
Our next witness will be Dr. Robert White, the Administrator of

NOAA, the National Oceanic and Atmospheric Administration.

STATEMENT OF DR. ROBERT WHITE, ADMINISTRATOR, NATIONAL
OCEANIC AND ATMOSPHERIC ADMINISTRATION

Dr. WHITE. Thank you.
Mr. Chairman, and members of the subcommittee:
It is a pleasure for me to appear before you today to participate in.

these oversight hearings of the National Advisory Committee on
Oceans and Atmosphere--NACOA. My remarks will be brief and
are intended only to establish a framework within which this
committee will hear from Dr. William J. Hargis, Jr., Chairman of
NACOA.

Public Law 92-125, which established NACOA, requires that the
Secretary of Commerce provide administrative and supporting ser-
vices to the committee. That responsibility has been delegated by
the Secretary to the Administrator of the National Oceanic and
Atmospheric Administration-NOAA.

As an aside here, Mr. Chairman, I believe there was some
concern at the time this arrangement was first established about
how it might affect the independence of the National Advisory
Committee on Oceans and Atmosphere.

I believe the arrangement has worked well and I don't think it
has affected in any way the independence of the committee, as
noted by former Congressman Downing and yourself.

More important to the interest of this committee today, however,
is the fact that Public Law 92-125, which requires that NACOA
review the marine and atmospheric science and service programs of
the United States, also charges the committee with advising the
Secretary of Commerce with respect to carrying out the purposes of
NOAA,

The accomplishments of NACOA since its establishment in Octo-
ber of 1971 are well known and documented in its annual and
s cial reports. Under the leadership of the present Chairman, Dr.
Hargis, and of its first Chairman, Dr. William A. Nierenberg,
NACOA has established itself as an effective and independent
assessor of the Nation's marine-and--atmospheric programs. From
its earliest report which focused on the Law of the Sea, the
rehabilitation of our fisheries, weather modification, and coastal
zone management until its latest report which concerns itself with
oceans policy, offshore oil and gas resources, energy resource devel-
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opment, and weather and aviation safety, the committee's recom-
mendations have been sometimes provocative but always of such a
nature as to be given the most serious consideration as the execu-
tive branch formulates policies and programs in marine and atmo-
spheric affairs.

NOAA's programs have been greatly influenced by NACOA's
findings and recommendations. For example, from the outset, the
committee stated Its concern for the health of U.S. fisheries. It was
NACOA, through its recommendations, that stimulated the prep-
aration of a national plan for marine fisheries. This plan, now
approved by the Department of Commerce, is the most comprehen-
sive blueprint for approaching our national fisheries problems ever
put together and will be tho framework of NOAA's fishery pro-
grams in the future. As another example, NACOA's special report
on our weather warning system as a result of its analysis of the
Hurricane Agnes disaster of several years ago, has led us to the
present program of modernization and strengthening of our
weather warni4g'systems.

The committee has taken strong positions on a wide range of
ocean issues-on coastal zone management, OCS development, cli-
mate, weather modification, ocean engineering, Sea Grant-I could
extend the list greatly. In each case the views and recommendations
of the committee have been most welcome.

Mr. Chairman, I would like to conclude my remarks by stating
that it has been a privilege to work with NACOA since its establish-
ment in 1971, and I look forward to the committee's wise counsel in
the future.

Thank you.
Mr. BREAUX. Thank you, Dr. White.
I appreciate your testimony.
I know that you are operating on a pretty tight time schedule.
We will try to honor that.
I have just a couple of questions.
Obviously, the answer is that NOAA and NACOA do work very

closely together.
Could you maybe go into a little more detail as to exactly how the

relationships-with your operations in NOAA interact with
NACOA?

Do you call them for specific advice?
Do you wait for their recommendations?
What kind of interaction do you have between NOAA and

NACOA?
Dr. WHITE. First, we tried to keep at arms length, because we

were very sensitive to the view that perhaps we might influence
NACOA's activities, but having worked with their members, I can
assure you it couldn't possibly take place, even if I wanted it to take
place.

Having said that, we like to keep at arm's length.
We have worked closely with them. We are charged by law with

serving them.
In this connection, I work with the chairman and the executive

director to work out problems and assist them in any way that we
can.
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We doon't always seem to budget the amount of funds that the
committee would like, but aside from that, I don't know of any
instances where our administrative support has been deficient in
any way.

At least, it has not been brought to our attention.
With regard to programmatic substance, that has worked two

ways.
Initiative has sometimes been on the part of the committee or the

Department of Commerce.
The Secretary of Commerce, over the years, has made numerous

requests to the committee to undertake studies.
He requested an ocean engineering study which led to the com-

mittee's recommendation for the Institute for Ocean Engineering
Research.

He made a request to the committee to look at the Sea Grant,
Program, which it has done.

He made a request to the committee to look at the weather
warning system.

On the other side, the committee has taken the initiative in a
whole range of areas, not in a sense responding to our requests for
advice or comment, but it has taken an independent look at our
activities, and they have not been shy in making recommendations
which have been critical at times, and at times supportive.

I think it has been a good working relationship.
Mr. BREAUX. How much support does NOAA actually provide in

terms of mechanical and personnel support?
When you talk about support, what are you supplying to

NACOA?
Dr. WHITE. The entire personnel system, the financial system, the

travel system, and the entire administrative apparatus which the
committee uses for conducting its meetings are provided by the
Department of Commerce.

The members of the staff of the committee are formally employ-
ees of the Department of Commerce, but the arrangement is that
they are under the direction of the chairman of the committee and
are not under the direction of the Department of Commerce.

So while they are formally employees of the Department of
Commerce and hence get paid in the payroll of our organization, the
control over their work and schedules and what they do is in the
hands of the chairman and the members of the committee.

Mr. BREAUX. Looking for the future role of NACOA as an advi-
sory group, what recommendations could you give the committee
for improving the type of operation and the setup that you pres-
ently have?

Is there any area that stands out that we need to focus in on, or
ways that we can perhaps improve the operating system?

Dr. WHITE. I think the committee has operated pretty well.
We have been satisfied with the way in which they have worked.
As far as our programs have been concerned, their recommenda-

tions have been very pertinent and very thorough, as you will see if
you take a look at what the committee did with respect to the
subcommittees set up to look at the Sea Grant Program and to look
at the Agnes disaster.
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I cite these two, one being oceanic and one being an atmospheric
program.

It was a first-rate job in analysis and a recommendation; well
thought out.

I don't know that I would change the mode of operation of the
committee.

Mr. BREAUX. Thank you, Doctor. Mr. AuCoin?
Mr. AuCoiN. I have no questions.
Mr. BREAUX. Mr. Forsythe?
Mr. FORSYTHE. Thank you, Mr. Chairman.
It is good to see you again, Bob.
Bear with us on the 200-mile limit situation.
Dr. WHITE. We will have to bear with each other.
Mr. FORSYTHE. As I understand the bill we have before us, in

relation to the continuing authorization, NACOA is interested in
increasing, somewhat, its staff.

I believe the whole oceans and atmosphere area, and especially
the marine environment is becoming more and more important in
our national priorities.

It is very necessary that we try to have the capability to utilize
this area, and I think the Budget Committee is very interested in
having an agency with an independent view.

Do you believe that some kind of increase might be advisable.
Dr. WHITE. I think that the committee, because of the authoriza-

tion limit, has been unable to keep up with some of the inflationary
costs.

Now, because there is an authorized limit to the amount of
money which they can spend, any inflationary costs have to come
out of the program and the actual work that they do. It is not just a
matter Qf merely being able to make available the money for pay
increases or the increases for the cost of travel or conducting a
meeting. One of the things that has got to be recommended is that
some means has to be provided in the authorization to enable the
committee to adjust so the amount of work that they do does not go
down.

Insofar as the scope of the work, how much more the committee
ought to do in a substantive sense beyond what they are now doing,
I think I will have to leave to the judgment of the Congress.

For this reason, as you know, both President Ford and now
President Carter have been very interested in maintaining budgets
in reasonably tight form, and I think that one would have to give
consideration to this general thrust.

We are trying to keep budgets down wherever possible.
All of our programs are encountering that kind of problem, so I

think the Congress would have to make that kind of judgment.
I would certainly not want to see the level of work go down.
As to whether the level of work 'should go up to address congres-

sional concerns and if so, by how much, I think we would have to
leave that to you gentlemen.

Mr. FORSYTHE. Specifically, you are saying you are leaving it to us
any decision which would expand personnel.

You say, keeping up with the inflationary cost is where you would
leave it?

94-496 0 - 77 - 2
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Dr. WHITE. That is where I would come down.
I am not making a judgment off the other.
Mr. FORSYTHE. Thank you.
That is all, Mr. Chairman.
Mr. BREAUX. Thank you.
Mr. Zeferetti?
Mr. ZEFERE'rI. Just one question.
You say that Congress should look into further authority that the

committee might' have or are you saying that the committee itself
should recommend what-how far the authority should run?

Dr. WHITE. No, I think the authority of the committee is broad
enough to allow the committee to do anything that it might want to
do or that Congress and the executive branch might want it to do.

Mr. ZEFERETrI. On the funding, are we limited?
S-. Dr.-WHITE. That is correct.

Mr. ZIFERETFI. That is all.
Mr. BREAUX. I have one other question that I want to inject.
Will you please explain to the committee the process by which

members of NACOA are selected?
Where do the recommendations come from?
Do they come up from NACOA, do they come down from the

President? How is the turnover achieved as far as rotation?
Dr. WHITE. Yes, I would be glad to discuss that.
Each year about 6 months prior to the changeover time, we-by

we I mean the chairman of NACOA and myself and our staffs-
take the first step of soliciting various interested groups as to people
they might think would be qualified for the committee and they
would like to nominate.

We have discussed this with Members of Congress, various mem-
bers of committees up here, constituency groups in both the ocean
and atmospheric field and, as a result we have developed a list of
people and we have our own suggestions also.

Out of this list we attempt to select for recommendation to the
Secretary of Commerce a group of people that would provide the
committee with the necessary balance to carry out its activities as
specified by law. One-third of the committee turns over each year.

'We want to make sure that we have somebody who knows
something about ocean engineering, ocean science, legal affairs,
atmospheric services, and so forth. We also want to make sure that
there is broad geographical distribution on the committee so that
all arts of the country are represented.

The chairman of the committee and I go through an initial sifting
and try to match up the names and qualifications as to what it is
we think might be needed on the committee in the way of
ca abilities.

We make this set of recommendations available, with alternates,
to the Secretary who makes an initial selection in terms of primary
candidates, or alternative candidates, that we wish to recommend to
the White House.

The Secretary then makes a recommendation to the White House
of candidates he or she believes are qualified to fill the posts on
NACOA.
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During this process, and this is what has happened in the past
years, the people in the White House have been similarly looking at
lists of potential candidates for these positions. Each year it has
been characteristic that we submit our recommendations and the
White House staff has a set of recommendations of their own, and
out of this, the White House makes a decision as to the candidates.
The final decision is in the White House.

Mr. BREAUX. Has there been any set process, or is it an informal
thing where Congress is involved?

Dr. WHITE. It is informal.
We make contact with the staff and some members of the com-

mittee. It is informal solicitation.
Mr. BREAUX. Maybe the appropriate committees involved in the

Congress, that NACOA would be doing work for, ought to submit a
list so that perhaps a system could be worked out whereby a
committee could be polled and solicited for their views, and I think
it would insure maybe a broader-based recommendation, at least
from the Congress, to have the names thrown in the pot, so to
speak.

Dr. WHITE. These have been informal solicitations. It could be
more formal and broader.

Mr. BREAUX. Mr. McCloskey?
Mr. MCCLOSKEY. No questions.
Mr. BREAUX. Mr. Hughes?
Mr. HUGHES. I have no comments.
Mr. BREAUX. Those are all the questions.
If we have other questions that we need to ask you, we will

address those in writing to NOAA.
Thank you very much.
Dr. WHITE. Thank you.
Mr. BREAUX. Our next scheduled witness is Dr. William J. Hargis,

who is Chairman of NACOA.
You might want to have some of your other board members with

you.
Dr. Landsberg, do you want to appear?
I don't see Dr. Nierenberg.
Dr. Hargis, we welcome you here and I will ask you to identify

the people that you have at the table with you.
However, we welcome you and your testimony.

STATEMENT OF DR. WILLIAM J. HARGIS, CHAIRMAN OF NACOA,
ACCOMPANIED BY DR. HELMUT E. LANDSBERG, MEMBER,
NACOA, AND PROFESSOR, UNIVERSITY OF MARYLAND, AND
HERMAN T. SCHNEEBELI, FORMER MEMBER OF CONGRESS,
AND NEW MEMBER OF NACOA, AND DR. DOUGLAS BROOKS,
EXECUTIVE DIRECTOR OF NACOA

Dr. HARGIS. Mr. Chairman, and members of the committee:
We appreciate the opportunity of appearing before you this morn-

ing on a matter which is of extreme importance to NACOA itself,
that is, its own authorization extension.

As you indicated, I have with me Dr. Helmut Landsberg, who is a
member of the committee, a distinguished atmospheric scientist,



12

and Mr. Herman Schneebeli, a distinguished former Member of a
distinguished body and now a member of NACOA, and I have asked
Dr. Douglas Brooks, who is the executive director of NACOA, to
come up with me and help answer questions.

Dr. Nierenberg, whose testimony has been prepared and who
planned to be here has some budget hearings of his own back in
California, so what I would propose to do would be to indicate to
you, Mr. Chairman and other members of the committee, that I am
willing to read Dr. Nierenberg's testimony, but, if you would prefer,
it can be included in the record and in my summation I would
attempt to touch on some of the important points that he makes.

Mr. BREAUX. Without objection, Dr. Nierenberg's testimony will-
be placed in the record.

[The statement may be found at the end of this hearing.]
Dr. HARGIS. As you know, Dr. Nierenberg, who is Director of the

Scripps Institution of Oceanography, was NACOA's chairman the
first 3 years of its existence and he has insight into the establish-
ment of the committee and insight of its operation during the first 3years.

I regret very much that he is not able to be here.
During that time I served as vice chairman.
NACOA was established in 1971 on the initiative of this Subcom-

mittee on Oceanography of the Committee on Merchant Marine and
Fisheries.

Reporting to the subcommittee, to the chairman and members, on
our activities and progress and plans has, therefore, special signifi-
cance today.

As NACQA's present and second chairman, I am pleased to be
here today with you.

I have with me Dr. Helmut Landsberg, as was indicated pre-
viously, Professor Emeritus of the Institute for Physical Science and
Technology at the University of Maryland&

Dr. Landsberg is a distinguished climatologist whose career has
included service as a meteorological consultant and operations
analyst with the Air Corps in World War II, more than 20 years in
senior positions in the U.S. Weather Bureau and its successor, the
Environmental Science Services Administration, ESSA, both fore-
runners of NOAA, and research and teaching in academia.

Finally, here also is one of the new members, former Congress-
man Herman T. Schneebeli.

As you know, Mr. Schneebeli served in the House of Representa-
tives between 1960 and his recent retirement.

Most of that time he was a member of the Ways and Means
Committee and, indeed, ranking minority member in recent years.

His longstanding interest in tariffs and international trade, and
his participation in many international conferences dealing with
these subjects provides NACOA with a perspective which I antici-
pate will be most helpful.

We have already discussed Dr. Nierenberg's testimony.
With your permission, I would like to ask Dr. Landsberg to 4

describe the committee's work on atmospheric affairs, and then I
will finish our testimony with a brief summary of the present plans
and summary remarks about our hopes for the future.
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After that, we can then be available for questions and comments.
Dr. LANDSBERG. Mr. Chairman, and members of the subcommit-

tee, I am Helmut Landsberg, Professor Emeritus at the University
of Maryland, and I will say a few words concerning some of the
atmospheric activities at NACOA.

We started out by dealing with problems of weather modification.
This is very important subject matter creating enormous benefits

and also grave potential risks.
We felt there was not enough going on in the field.
There was not enough underpinning scientifically.
In large part, NACOA felt this situation was not improving

because the Federal effort was distributed among a number of
departments and agencies with no one organization having clear
ability to survey the field, support the necessary studies, and
recommend legislation and regulation where needed.

NACOA has repeated its recommendations on this subject in all
five of its annual reports, so there is a certain amount of lag time
between the recommendation and final result.

We were very pleased to note that during the past year, legisla-
tion was enacted directing the Secretary of Commerce to conduct a
1-year study to serve as a basis for national policy on weather
modification, and a coherent program of federally supported
weather modification research and development.

In NACOA's second year, the committee turned its attention to
the effectiveness with which the public is warned of impending
weather disasters.

This year's report discussed the importance of small-scale
weather phenomena, the necessary mix of automation and profes-
sionalism, and the overwhelming importance of the warning deliv-
ery system and the way in which local agencies and the general
public respond.

Also during that year the committee prepared a special report for
the Administrator of NOAA addressing specifically the effective-
ness of the flood warnings issued during Hurricane Agnes and
concluding tnat the warning delivery system was the primary area
in need of greater effort.

In its third year, NACOA turned to a far broader subject-the
complex interactions between the atmosphere and the oceans
which, on a longer time scale than that of daily weather, determine
our overall climate, and the fluctuations in climate which on the
one hand have major impact on global food production and energy
demand, and on the other hand are themselves impacted by human
activities, especially by the rapid growth of energy consumption and
the attendant dissipation of waste heat. The committee felt that far
more effort was needed, especially in the area of short term-
seasonal and yearly variations.

NACOA returned to this topic in its fourth and fifth annual
reports, and we note that although legislation to accomplish what is
needed is pending before the Congress, the situation has not
changed significantly since we first called attention to it nearly 3
years ago.

Perhaps this present winter, with all the hardships and the
problems that it brought on various parts of the Nation may
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eventually lead to the necessary action, a program directed toward
a greater understanding of climate, an ability to predict climate,
and the development of mechanisms for incorporating climatic
information into our political and economic decisionmaking so that
we are better able to cope with climatic changes when we are
forwarned.

In its fifth year, NACOA addressed the impact of weather on
aviation safety, and recommended changes in the programs of
NOAA and the FAA-the two agencies sharing responsibility. In
that same year, the committee looked into the adequacy of EPA's
long-term environmental research program, and made appropriate
recommendations.

NACOA has also touched on topics such as aerial storm recon-
naissance and ozone in the stratosphere. At present, the committee
is looking into air pollution monitoring, and the adequacy of public
warnings of short-lived weather disasters such as flash floods.

Mr. Chairman, in a very brief time, we can only cover a few
points, and we will continue, of course, to look at all of these things.

But one feature that characterizes every one of these topics is
that, as on the marine side, a number of different Federal agencies
are involved. Although NOAA would appear to be the agency
having primary responsibility for atmospheric programs, it turns
out that a host of others-the Departments of Agriculture, Defense,
Interior, and Transportation; and the-Environmental Protection
Agency, the Energy Research and Development Administration, the
Federal Communications Commission, the National Air and Space
Administration and, of course, the National Science Foundation,
are all involved.

It is perhaps clear that all these agencies should have an interest,
but coordination and concerted effort, joint efforts, when necessary,
is absolutely essential, and I think NACOA performs a useful
function in looking at these various activities, in seeing that they
are properly carried out and in advising both the President and the
Congress, and also by seeing that nothing falls between the chairs
or gets lost in the bureaucratic maze.

I also think that the recent concern about pollution, cold weather
and drought indicate that there is lots to be done for the future
activities of NACOA.

Thank you.
Mr. BFAux. Thank you.
I recognize our distinguished former colleague, Mr. Schneebeli,

who brings NACOA all his expertise on budgeting.
Mr. SCHNEEBELI. Thank you.
Since I have only been sworn in as a member of NACOA 10 days

ago, it would be rather presumptuous for me to make any statement
as to their efficiencies and methods of action.
- However, I have been around the group long enough to recognize
their professionalism and their expertise in these two particular
areas.

I am very happy to be associated with this group.
I asked the White House if, upon my retirement, I could be

considered because of my particular interest in the great potential
for the ocean.
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For this reason, I am very happy with my assignment.
I hope that I can be of service to my country and, particularly, to

NACOA and to this committee, and the Congress, in these very
vital areas.

Thank you very much for the time that you have given me.
Mr. BREAUX. The committee thanks you, Mr. Schneebeli.
Dr. Hargis, I understand you have a concluding statement before

we proceed with the questioning.
Dr. HARGIS. Yes, sir.
In the presentations that have gone before, former Congressman

Downing, Dr. White, and members of the committee have already
summarized some of the activities of NACOA and have mentioned
articular items that seem to be of importance to them in terms of

NACOA's activities and accomplishments.
Dr. Nierenberg's testimony includes a fairly comprehensive re-

view from his point of view of the early years of formation and
evolution of NACOA's work habits and patterns.

In summing up and setting the stage for a discussion of NACOA's
future, I would like to first discuss what I see as the keys to
NACOA's effectiveness and then to indicate what I think it will
take to insure its continued effectiveness in the future.

Of course, nobody can be effective unless its members are compe-
tent, are concerned, are productive, and are willing to work.

NACOA has been particularly fortunate in that regard.
Of the severalgroups of replacements that have come through

NACOA, we have had really-we have been extremely fortunate.
One half of effectiveness is the product, that is, NACOA's output,

and the other half is what happens in response.
In rather general terms, the committee has now published five

annual reports and is now working on its sixth.
It has issued four major reports of significance and has contrib-

uted testimQny and letters to congressional committees and individ-
uals too numerous to mention.

In addition NACOA members have participated in many
semiformal meetings and discussions, professional society programs,
and other forums here and abroad where our presence and opinion
was wanted. For example, I had the good fortune to be able to
participate in the North Sea investigative activity conducted by
Congressman Murphy's Select Committee on the Outer Continental
Shelf 2 years ago.

Two members of the Subcommittee on Oceanography who are
here today were also on that trip and I must say that I learned a
good deal from them and enjoyed the pleasure of their company.

That participation aided greatly in NACOA's work on OCS and
coastal zone matters.

You have copies before you of the four reports which we have
published since we last testified here. They are our fourth and fifth
annual reports, and special reports on the International Decade of
Ocean Exploration and on the Sea Grant Program. They have, like
all the others, of course, been distributed to all Members of Con-
gress and you will recall we testified before you during your Sea
Grant authorization hearings..

It's very hard from the inside to judge in a totally unbiased
fashion, the influence of one's own work.
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I hope, as a well-trained scientist, that I can do this.
I think I am able to make a reasonable evaluation of NACOA's

activities.
Mr. Downing and Dr. White have spoken briefly on this matter.

Over and above that, your own reaction to our work is the best
measure here of our service to the Congress.

Our level of activity is of course a matter of record. NACOA,
while an honorific body, is a working-a hard-working-group. We
have met in formal sessions an average of 10 to 11 times a year,
usually for at least a day and a half, with small working groups
meeting customarily the evening before, or the afternoon following,
and sometimes entirely separately. The average attendance of mem-
bers runs 18 to 19 at each meeting. Most of the meeting discussions
and deliberations are open and the attendance of observers, both
official, as designated by the agencies involved in programs in our
area of responsibility, and unofficial from the same or other agen-
cies, the public, professional groups, and the press, has been grow-
ing over the years and now runs around 20 to 30, although varying
with the agenda.

We have had the good fortune to have regular visitations and
attendance by visitors from congressional staffs.

Let me give you a brief picture of how we get our work done, as a
lead-in to indicating the conditions required to make our work
possible.

Since our major responsibility is to prepare an annual report,
there is a definite annual work cycle that runs from the first of
July to the report's statutory due date, the following June 30. As
Dr. Nierenberg's testimony indicated, the committee's practice is to
focus on a select number of urgent priority issues where it feels its
advice has some prospect of making a difference.

Mr. Willis, our congressional liaison man, is regularly here and
regularly communicates with committees that are important in
oceans and atmosphere; the staffs of the committees as well as the
legislative members, and we solicit your input.

Some of the tasks and issues are carryovers from previous years,
started then, but needing more work.

Where do the issues come from? Some we get from you in the
Congress. Some of them are taken from suggestions contained in the
published comments by the Secretary of Commerce which accom-
pany our report as it goes forward to the President and the
Congress. Some are suggested by observers, some by staff. Many, of
course, originate with our own NACOA members.

We make a special effort to solicit suggestions from you in the
Congress and the Senate. I have already indicated that Jack Willis
has primary responsibility to communicate with you as does Doug
Brooks, our executive director, to the extent possible, and we urge
individual NACOA members to come and do likewise.

Sometimes we receive direct requests and the result may be a
special report such as the evaluation of NOAA's performance in
connection with' Hurricane Agnes in 1972, for the Secretary of
Commerce; or our recommendations regarding the future course of
the International Decade of Ocean Exploration program for the
director of the National Science Foundation.
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Meetings are planned to provide the committee with the informa-
tion it needs to develop conclusions and recommendations and to
discuss the prospective content of the next annual or special report.

Sometimes likely issues need to be explored before the committee
decides whether to go so far as to try to work out a position. So a
typical meeting may have exploratory briefings for information
needed to determine the degree of the committee's interest, working
sessions for panels, and plenary session discussions of panel reports
or committee report drafts. Historically, ten or eleven 2-day meet-
ings each year have worked out just about right considering the
scope of the committee's responsibility and the very small profes-
sional staff. We've found it beneficial to have some meetings in the
field to see firsthand facilities and operations of interest; although
our field operations have come to a screeching halt due to budget
exigencies.

Although each annual report is built around a small number of
items, over the years the number of significant issues which we
have dealt with has grown rather large. And with increasing
experience, each new report is somewhat more inclusive than the
last. Although it is not yet certain how many topics will survive to
qualify for inclusion in our next report, due in only 4 more months,
we are actively pursuing quite a large number of major issues at the
present time. For example:

Goals and objectives for a national ocean program.
Protecting U.S. marine interests in the absence or delay of a Law

of the Sea Treaty, that perpetual negotiation operation, in 1977.
Facilitating the civil application of the Navy's extensive systems,

technology, and engineering know-how.
Meeting national needs for marine education, at all levels.
Assessing trends toward the ostensible goals of the U.S. Maritime

program, looking at Merchant Marine and other activities.
Process and problems in coastal zone management.
National Weather Service capabilities for dealing with extreme

weather situations.
Systems fbr air pollution monitoring, domestic and global, and

climate prediction and climate impact on food and other matters.
We are also following progress on a number of other programs in

which we have been involved in previous years, and will comment
on them in our report if it seems warranted.

Among these are fisheries, weather modification, climate, energy
from the sea-both fossil and other-aquaculture, Federal organiza-
tion for marine and atmospheric affairs, among others.

Looking back over my nearly 6 years on NACOA, with my term
as chairman likely to end with the next round of appointments, I
have been asking myself what conditions I would like to see my
successors provided, so that they might build on and surpass what
we have done during the past 6 years.

I would think that first, they would be grateful for the prescience
of those who wrote our enabling statute, Public Law 92-125, al-
though it is not perfect.

But its main features, taken together, provide a framework for
our work that has proved remarkably helpful.

These features are:
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NACOA, an independent evaluative advisory committee, reports
to both branches of Government.

Its reports are its own and are not subject to modification by
anyone.

Executive approval is not required. This freedom from approval
by the executive before the reports can be forwarded to the Con-
gess gives the committee a mandate for objectivity and indepen-

ence which is challenging and inspiring.
NACOA is required to submit a formal annual report on or before

June 30 of each year. The mandatory nature of the report focuses
the committee's attention on a specific product and the deadline
imposes a discipline that motivates both a high level of activity and
a resolve to be efficient-which we only sometimes meet.

The Secretary of Commerce is required by the statute to accom-
pany our annual report with his comments, gathered from all the
executive agencies, within 90 days of its receipt.

In practice these have been compiled from comments from all the
agencies involved in marine and atmospheric affairs.

This requirement has been responsible for a careful consideration
of our recommendations within the executive branch that might not
have otherwise taken place, because it is extremely difficult for
them to argue with something they haven't read, and we do get
some argument from time to time as well as agreement.

NACOA -is a continuing body. Its recommendations, once made,
won't go away, even if ignored or misunderstood at the beginning.
They can be elaborated, recast, and reiterated by the committee.

NACOA members are appointed for fixed terms but with a one-
third rotation per annum.

This provides an opportunity to assure both continuity and new
ideas, and has in general worked well in both respects.

As we ourselves recommended in August of 1975, our statute was
modified to make explicit our responsibility to Congress and the
fact that our scope includes national marine and atmospheric policy
and coastal zone management, as well as other areas included in
the original act.

I would like to suggest a further modification with regard to the
effective dates for appointments.

As I have already pointed out, our annual work cycle runs from
July 1 to June 30. It is a great handicap to lose experienced and
involved members in the middle of this cycle-anywhere from
October to February is currently the case-and try to bring new
members, however expert, up to speed on the work program already
well advanced and which they had no voice in setting up. Fortu-
nately this year as in others, several outgoing members are willing
to work on with us until the report is put to bed.

But it would be a great benefit if the effective date of appoint-
ments could be made July 1, rather than the present wholly
accidental October 18, the anniversary of the first appointments.

Of course, delays in meeting any date may occur, so that mem-
bers should continue to serve until their successors are appointed.
Whether delays can be avoided without at the same time producing
"impulse appointments" by some wording of the legislation, I don t
know, but I would recommend that the date be changed.
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Finally, I have to come to resources for the support of the
committee.

At this stage in history, the committee faces a major dilemma.
The resources which the executive branch has budgeted for us in
fiscal year 1978 are inadequate to maintain the present level of
activity, let alone that level which I feel is needed to respond to the
greater demands-and the corresponding opportunities-placed
upon us, particularly by the Congress. The inadequacy is showing
up already in connection with our current fiscal year 1977 authori-
zation level, as we had feared it would during preparation of our
authorization hearings 2 years -ago.

At that time, we projected a need for $445,000 in fiscal year 1976
and $460,000 in fiscal year 1977.

The Congress, upon OMB's recommendation, authorized $445,000
for both years. .

Since that time, across the board pay raises and step increases for
staff and other rising costs over which we have no control, have had
the effect we predicted and we, may have to reduce planned activity
or get alona -with reduced or borrowed staff, if we are not to exceed
our authorized level during the current year.

In fiscal year 1978, I projected a need for approximately $560,000
to maintain the present staff and keep up the present meeting
schedule and other activity. The President's budget carries us at
$445,000 again and we would like to see an increase.

Of course, the Congress must authorize expenditures on our
behalf first, since our present authorization ends this fiscal year.

The Administration's bill submitted to the last Congress, and we
understand probably to be resubmitted to this Congress, omits
dollar figures entirely and requests authorization merely for "such
sums as may be necessary," for fiscal year 1978, 1979, and 1980.
Recent experience indicates what 0MB means by that: Level
funding.

My own assessment is that NACOA should actually increase its
activities primarily by augmenting staff which, though of good
quality, excellent quality, is far too small to provide quick
turnaround on requests, particular in response to congressional
inquiries, since clearance and perhaps new input must be obtained
from the committee.

As an aside here, I would like to indicate that it has been our
practice to try to operate from consensus; we have never had the
experience and necessity for minority view statements but, of
course, that is always provided for.

In view of the fact that the committee is jealous of its good name
and of the quality of its recommendations, it insists that it stand
behind them and, as a consequence, when you receive recommenda-
tions and comments from the committee, it is definitely from the
committee.

Also, with 6 years of activity behind us, it is now becoming
possible to build more systematically on this body of work and to
approach such issues as overall program balance and priorities.-Our"goals and objectives" project this year is a pilot effort along these
lines. This kind of effort requires much more staff input than is
now feasible, if it is to go at all deeply into agency-or industry-
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programs and plans. My estimated budget needs based on the start
of a staff buildup in fiscal year 1978 is $690,000 for fiscal year 1978,
$910,000 for fiscal year 1979, with the buildup completed, and
$970,000 for fiscal year 1980, to maintain the same level of effort as
for fiscal year 1979 that we hope to have established by then.

I am aware, as we all are, that budget austerity is important, and
that advisory committees are under particular scrutiny by the
Carter Administration as candidates for cutback in the name of
Federal budget economy.

Obviously, NACOA should be scrutinized with the rest. We feel
that NACOA's record of accomplishments and contributions can
withstand critical scrutiny. The dedication and zeal on the part of
the present and past members and the staff of NACOA cannot be
called into question by anyone at all familiar with its work.
Whether it will continue to function in this way, depends strongly
upon whether it is your desire that it continue to do so. Your
support and guidance will be crucial in this regard.

I have had the pleasure of serving on a number of advisory
committees and as consultant to a number of agencies in the last 15
years.

NACOA has been the best and has made the biggest contribution.
It is possible, even likely, that my service with NACOA will end
within the next year or so. However, my service on NACOA has
been very demanding, requiring from 30 to 50 or more working days
per year. As a matter of fact, my Board had registered a complaint
with me from time to time over this matter, but I feel that the
burden has been worthwhile.

NACOA has made, in my opinion, a solid contribution to the
Nation's marine and atmospheric affairs programs and I am con-
vinced that it is in the best interest of the Nation's civil and
military oceanic and atmospheric programs that it be continued and
enhanced and I do strongly, and urgently so, recommend that you
do so.

Thank you.
Mr. BREAUX. Thank you very much, and all the members of the

panel.
The bells are ringing, Dr. Hargis.
We will continue for the first 5 minutes and then go to vote.
I would like to take this opportunity to compliment you on your

service with NACOA.
I do not think I have ever been to a meeting on the atmosphere or

an oceanography meeting where you have not represented NACOA.
It is a full-time job in terms of the hours you have spent and the

sacrifices you have made.
It is a credit to the entire ocean community.
You have served with great distinction.
Dr. HARGIS. Thank you, sir.
Mr. BREAUX. Let us talk about the budget.
Your request for fiscal year 1978 from NACOA is what now?
Dr. HARGIS. We are talking about $691,000.
Let me get back my figures here and, Doug, if you would come up,

it is $690,000 for fiscal year 1978. We planned for that during that
period.
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Mr. BREAUX. Let me go down the line and see what iq happeningto your request.You requested $690,000.

Commerce is requesting what?
Dr. HARGIs. Commerce requested-Dr. Brooks tells me $650,000.
Mr. BREAUX. And the President's budget is requesting what?
Dr. HARGIS. The President's budget is requesting $445,000, which

is essentially level funding. I 'believe that is the latest iteration.
Mr. BREAUX. The same funding for this fiscal year and also for

fmcal year 1976?
Dr. HARGIS. Yes, sir, that is correct.
Mr. BREAUX. You have the bill I have introduced on the funding

level, and it is an authorization level of $560,000.
I know you were requesting $690,000, and you feel you need it.
If we did authorize and appropriate $560,000, what would that

enable you to do?
Dr. HARGIS. $560,000 is a considerable improvement over $445,000

and would enable us to maintain current levels of activity, that is,
numbers of meetings, task force meetings, and working group activi-
ties as well as support the present staff.

Mr. BREAUX. Now, would it do anything else beyond that?
Dr. BROOKS. No.
Mr. BREAUX. Would it enable you to add any staff that you need?
Dr. HARGIS. No.
The indication is that it would not.
Mr. BREAUX. Let me ask you this question before my time runs

out when the bell rings.
On the appointing of the NACOA members, I think your sugges-

tion of a July appointment is very valid. The current system, I
understand that it is flexible and appointments occur at no particu-
lar time of year.

Dr. HARGIS. That is right.
By the time the bill was put into effect, the provisions of the bill

establishing the committee was put into effect in 1971, and the first
appointments were made in October. Since then the appointments
have sort of jumped all over the lot, all the way from October in the
beginning to February, March and sometimes even later than that,
so what we would like to do is to see it set up so the current
committee members would serve until the 80th of June and that the
new appointments would be made effective on the first of July.

Mr. BREAUX. On another point, we have received some sugges-
tions on an amendment.

There is a proposed amendment adding some criteria for the
appointment in the selection process for the members.

I think you have had an opportunity to look at legislation which I
have introduced and others will have an opportunity to see, H.R.
3849.

i tried to add some criteria as a starting point, and I would like
your comments on it as far as the criteria for membership is
concerned.

Dr. HARGIS. Well, we are-
Mr. BREAUX. I would like to point out a typographical error on

page 2.
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It says "ocean and/or," and it should be "either or."
Dr. HARGJS. One has to be careful, of course, in attempting to

specify in too great detail the qualifications of the members that are
to be appointed to a committee which deals with a subject as broad
as oceanic and atmospheric affairs, not just technology or engineer-
ing, but the whole spectrum of oceanic and atmospheric affairs, so
any legislation would have to keep that in mind.

The proposed amendment that we have drafted and which- I
believe you have a copy of seems to me to be quite adequate along
those lines.

Mr. BREAUX. Thank you.
I will pursue this after we return from the recess.
We will recess until 11:30 and then resume.[ecess.)

r. BREAUX. The subcommittee will please come to order.
Before our recess, I was asking Dr. Hargis about the new question

of trying to establish some kind of a criteria for the appointment of
NACOA members, and I think you were commenting on some of the
aspects of H.R. 3849 that I have introduced, and I know and realize
it is a very difficult task to try to put down in writing the
qualifications for a particular commission or a board.

Do you think it would be helpful for the committee to try and do
something of this sort?

Dr. HARGIS. Yes, I do.
I think it would be helpful. I think, obviously, as you have

indicated and I certainly agree, that one has to be careful.
There is only a certain amount of English one can put on those

things given the arrangement that exists through legislation.
Your statement is relatively short.
The statement or the proposed amendment which we suggested is

somewhat longer.
Mr. BREAUX. I sometimes try to make things short to get every-

one's attention.
Dr. HARGIS. That is right.
Mr. SCHNEEBEL. Unusual.
Dr. HARGIS. Perhaps what both of them would accomplish would

be to reiterate the committee's concern and the Congress' concern
over the makeup of the committee.

Mr. BREAUX. Mr. Pritchard?
Mr. PRITCHARD. Well, just following along on that, I see that was

your proposed amendment, the rather longer, rather more inclusive
one?

Dr. HARGIS. Yes, sir.
Mr. PRrCHARD. It just about catches everybody when you get into

public affairs.
There is hardly anyone who would be appointed who couldn't say

he had something to do with public affairs?
Dr. HARIS. Yes, I understand that.
But we have felt, Mr. Pritchard, that the committee should not be

composed entirely, or perhaps even in major part, of scientists and
engineers and technologists, since we are dealing not with just
ocean science or atmospheric science, but we are dealing with the
total sweep of marine and atmospheric affairs and, as such, you
have industry involvement as well as academic involvement.
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You have the environmentalists. You have just a broad represen-
tation and, furthermore, the public affairs element is important in
this regard.

While you can always get overweighted in one area or another,
we became aware in the early stages that it might not be a bad idea
to have a former Member of Congress with us to give us some
insight as to the way the Congress works and how to address it and
what their problems are.

Mr. PRITCHARD. I certainly agree on that.
Dr. HARGIS. Another example I can think of, and Congressmen

have been extremely useful-another example I can think of along
these lines is that we have had twice formerly high officials in the
OMB.

Now, OMB gets castigated for lots of thing, but I would indicate
that one of those men was extremely valuable-both of them were
extremely valuable. One of them made an outstanding contribution
because he knew the game, the ropes and the questions and that
sort of thing.

Mr. PRITCHARD. I e
Dr. HARGIS. So I think when you are talking about public affairs,

you are talking about legislative, executive, you are talking about
the White House or one of the agencies.

You are talking about the Office of Management and Budget or,
in fact, a State or local government.

Mr. PRITCHARD. I have noticed that a great number of advisory
committees have to put out an annual report at the end of the year.

I sometimes wonder If there isn't a disproportionate amount of
time spent by the staff on producing the annual report. It is not
always clear to me just how valuable producing an annual report is,
when compared to the projects the organization is involved in doing.

I am not sold on annual reports because I find there aren't very
many people who ever read them besides the people who turn them
out.

They are sent to Congressmen and other groups who never get
around to reading them.

I just wonder about you people. Do you really feel it is necessary
to turn out this very involved annual report

Dr. HARGIS. I have asked myself the same question several times
over the last 5 years of my involvement, and I think that I would
indicate to you that the annual report arrangement is one that
should be continued for NACOA.

While it is quite demanding, while it does set a pace and seems to
come around with awesome regularity and frequency, nonetheless,
the way that we have worked has been to try to identify a certain
number of highly important issues each year, work on those, bring
them to a point where they can be compiled significantly in an
annual report, but if we feet a need for communication earlier we
do that, and furthermore, we don't necessarily feel that the annual
report finishes off a topic so that the annual report is just one of the
mechanisms of communication.

Now, one of the things that we have tried to do, knowing the way
that the annual reports are handled, we have tried to make them
relatively brief and readable; even with that, of course, demands on



24

Congressmen's time are such that they can't even read all the
readable things, so we have tried to provide about four or five pages
in the front which essentially say what we had to say and, further-
more, we try to make specific recommendations rather than gener-
alizations, like House bill so and so should be modified in the

--following ways, or we favor it.
We try to be as specific with the recommendations so you don't

get the generalizations that you frequently get out of advisory
committees.

We do have the mechanisms of special reports, of really short-
term memorandum reports and of communicating regularly with
the Congress or with the executive branch, in fact.

My recommendation now would be not to change the requirement
for an annual report.

Mr. PRITCHARD. I would respect your views there.
Dr. HARGIS. I would rather not have to do any annual report.
Mr. PRITCHARD. There is a discipline to do it.
It has some value.
I just think we have overdone it here in Washington and really

all through America. As a former printer, I can say that it was
great for business, but, generally, the only things people would
notice are the picture of the company and the picture of the
chairman of the board.

I don't know how much time, money and paper we waste in this
country on annual reports.

Dr. HARGIS. I have always asked myself that, too, and, of course,
one of the things that makes our format and the reporting require-
ment that Congress has imposed somewhat more significant than
the others, I am not casting aspersions on others, but merely
commenting on ours, is that at the end of the work year, which is
really not the end of the year, but at the end of the work year, you
have got the requirement and discipline to produce a product.

Our report goes to the Secretary of Commerce for executive
review before it is forwarded to the President or the Congress.

Mr. PRITCHARD. Who reads it over there, do you suppose?
Dr. HARGIS. Well, I am reasonably sure that the Secretary him-

self doesn't read every line.
There is a group in the office of the Secretary of Commerce that

is charged with the responsibility of soliciting comments and of
reviewing it and putting them together in a companion report
which goes forward.

And in times past, occasionally, a Secretary has amazed me by
the detail in which he has expressed interest.

But, nonetheless, that is a valuable thing in that when we know
when they get through they have had to at least read the part that
they comment on and that, I think, is valuable.

Dr. Landsberg, did you want to comment on that?
Dr. LANDSBERG. Yes, I certainly think the level of administrators

of special agencies read the reports, the level of the report which
concerns them because the comments indicate whether they intend
to take action and what action they really can take within the
framework of legislation, and I think certainly on the other side,
the congressional staff seems to read them from-time to time.
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Mr. PRITCHARD. We hire somebody to do that.
I have no other questions, Mr. Chairman.
Mr. BREAUX. Thank you, Mr. Pritchard. "
Bill, there are a couple of other areas.
Of course, the President now has a newly created science advisor

over at the White House and his function is to advise the President
on matters within an area that seems to somewhat conflict with
charges that you have on advising the executive branch.

Do you see a conflict?
How is it going to be resolved?
How is it working?
Are we getting two groups doing the same type of work in this

area?
Dr. HARGIS. We have been, of course, without a science advisor

until recently and the committee has been favorable, NACOA itself
has been favorable to the reestablishment or the filling of the office
of advisor in the White House, but we don't see any unnecessary
duplication.

Obviously, the science advisor, in the White House is going to
have to look at NACOA and science and technology problems, but
we don't see that it is unnecessary.

The key word there is necessary. The difference between the
science advisor in the White House and NACOA, the differences
would seem to me to be as follows:

Number one, we are a special committee, that is, we concentrate
on oceans and atmospheres.

The President's science advisor has to work the gamut, terrestrial
and other aspects.

The second thing is that we are not the executive's in-house
advisor. We are supposed to look at the programs, the national
programs, from the point of view of national needs, from the point
of view of congressional concerns as we perceive them and as they
are related to us as well as the executive, and I think that is a
valuable role.

We would then be in a position of evaluating what, as far as
oceans and atmosphere, the President's science advisor advises, and
I think that is a useful role.

The other aspect that I perceive to be of importance in the
maintenance of NACOA is this, that at the present time in the
affairs of the Government, I feel, and this is personal bias, I feel
that oceanic and atmospheric affairs need a special focus.

I know that feeling is shared by a number of Members of this
House of Congress, as well as the other House, and I think that
from that point of view, that NACOA can also be effective, whereas
the science advisor cannot, so I see those three primary functions.

Mr. BREAUx. I certainly agree with your observation about the
attention and the need to focus a national viewpoint of the parts of
oceans and atmospheres and perhaps NACOA can serve as a vehicle
to bring to the attention of the Nation and the Congress the
im rtance of the issues that we are facing.

Do you have any other comments?

94-96 0 - '77 - 3
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Dr. HARGIS. We would, of course, plan to work with the Presi-
dent's science advisor and, of course, the new one as well as the one
who just left office.

We have had staff TDY'd over there to help them out in oceanic
affairs and other things they were interested in so we plan to work
closely with that office, but, again, in a sort of a summary, I may
not be with NACOA next year.

My interest and concerns for oceanic and atmospheric affairs will
continue, of course, beyond the tenure of office as chairman, and
even the tenure of membership on the committee.

I have honestly indicated to you in my testimony that among all
of the advisory groups that I have served on, I feel that NACOA has
been the most valuable.

I know it has made a contribution.
I know that it has had an impact upon activities in the executive

branch.
We see that impact occur relatively rapidly, particularly with

NOAA.
The official observers to NACOA are extremely valuable and we

have a good interchange with them.
We would like to increase our contacts with the Congress and

that is one reason why we needed at least one or two more billets so
that we can"continue to improve the service and contacts over here,
so that I can strongly recommend the continuation of the
committee.

I think it is a relatively small investment.
It is not an inconsequential investment, but it is relatively small

in terms of the past performance and what the potential promise is.
Mr. BREAUX. On that particular point, do you have any additional

comments on budgetary requests in the proposal that is being
considered?

Dr. HARGIS. I would suggest, Mr. Chairman, that you do consider
increasing-if in the wisdom of this committee and in the judgment
of Congress it is not possible to meet our request of $690,000 for
fiscal year 1978, I would suggest that you consider upping the
amount that you have in the draft here by an amount sufficient to
allow us to add at least two staff members.

Mr. BREAUX. Two additional staff members?
Dr. HARGIS. Two additional staff members.
Now, I talked with Dr. Brooks while you were out, while you were

in recess, and asked him again: Wouldn't it be possible with your
recommended funding to add some staff, and he indicated that we
are in trouble now, that inflation is taking place and that the salary
increases are almost certain to come along and when that happens,
we will be back at the limit again, so I would suggest the addition of
at least two more.

Mr. BREuX. What levels are you talking about?
Dr. HARGIS. Levels?
Dr. BRooKs. If we had two more staff, I would want them both to

be professional staff rather than have either one support staff.
A professional staff of six rather than the four we now have, plus

myself, is still very small. I would want them to be essentially
generalists althougs.° if some background in either meteorology or
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ocean science or engineering would be valuable. Like our present
staff, they should be high level, GS-15's.

Mr. BREAUX. Two GS15's?
Dr. BROOKS. Yes, the fact that we have a high level staff now is

what makes it possible to get by with such a small staff. Senior
people circulate through the committee and talk to the committee
members pretty much at their own level and sense what it is they
are anxious to bring out and emphasize in the meetings which we
schedule for them.

Mr. SCHNEEBELI. Mr. Chairman, may I make a comment?
Mr. BREAUX. Yes, sir.
Mr. SCHNEEBELI. I was surprised when I reviewed the comprehen-

sive and extensive work which this group has been doing to note
their funding is less than half a million dollars.

Sitting where you are, which I have done frequently, it is unusual
to hear a request at under a half a million dollars. I have never
seen such fine output for the amount of money being spent.

I think it is very well deserved.
Mr. BREAUX. Thank you.
Any additional questions?
Mr. PRrrCHARD. It seems to me that if we are going to request

additional money, we ought to try and make it worthwhile.
I have a great deal of respect for Mr. Schneebeli's financial

acumen-I wouldn't say he is close with a dollar, but he was never
known as a loose spender around here.

Mr. SCHNEEBEL. I am a conservative spender.
Mr. PRrrCHARD. So his recommendation carries weight with me.
Mr. SCHNEEBELL. Thank you.
Mr. BREAUX. Thank you, Dr. Hargis, and Mr. Schneebeli, for your

comments and testimony.
It is the intent of the Chair and the subcommittee to mark-up the

legislation after we consider the recommendations, at a later hear-
ing, sometime in March. March 31 is the present schedule for the
mark-up.

Dr. HARGIS. Thank you.
Mr. SCHNEEBEM. Thank you.
Mr. BREAUX. With that, the Subcommittee on Oceanography will

stand adjourned subject to the call of the Chair.
[The following was submitted for inclusion in the printed record:]
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9H CONGRESS

S H. R. 3849

IN THE HOUSE OF REPRESENTATIVES

FEBRUARY 28,1977

Mr. BP"AUx introduced the following bill; which was referred to the Com-
mittee on Merchant Marine and Fisheries

A BILL
To establish qualifications for individuals appointed to the

National Advisory Committee on Oceans and Atmosphere

and to authorize appropriations for the Committee for fiscal
year 1978.

1 Be it enacted by the Senate and House of Representa-

2 ties of the United States of America in Congress assembled,

3 That the Act entitled "An Act to establish the National

4 Advisory Committee on the Oceans and Atmosphere",

5 approved August 16, 1971 (33 U.S.C. 857-6 through

6 857-12),is amended-

7 (1) by adding the following new sentence at the

8 end of section 2 (a): "No individual is eligible for ap-

9 pointment as a member of the Advisory Committee

10 unless such individual has knowledge and expertise in



29

2

1 fields related to oceanic and atmospheric matters."; and

2 (2) by amending section 7-

3 (A) by striking out "and" immediately before

4 (4) ", and

5 (B) by striking out "1977." and inserting

6 "1977, and (5) $560,000 for the fiscal year ending

7 September 30, 1978.".
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NATIONAL ADVISORY COMMITTEE
ON -

OCEANS AND ATMOSPHERE
Washington, D.C. 20230

March 16, 1977

Honorable John B. Breaux
U.S. House of Representatives
Washington, D.C. 20515

Dear Mr. Breaux:

I am pleased to respond to your letter of March 3, 1977, in
which you requested certain information relative to NACOA's
authorization. In this connection, the enclosed information
is keyed to your specific questions, as indicated. Should
you require further elaboration, our Executive Director,
Doug Brooks (377-3343), will be happy to assist you.

Sincerely,

William J. frgis, Jr.
Chairman

Enclosure

4
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Questions to Dr. William J. Hargis - from HonorableJohn Breaux

Questions 1-3: Reasons for requesting additional staff and the
benefits derived therefrom.

As was emphasized during the authorization hearings on February-24,

the size of our staff is barely adequate to support the current level

of activity. There is far more to be done than the staff, although

competent and dedicated, can accomplish without sacrificing timeli-

ness or thoroughness, or both. The situation becomes further aggra-

vated during "peak load" periods such as the 4 months preceding the

preparation of the Annual Report to the President and to the Congress,

and when we are called upon to respond to "short fuse" requests, par-

ticularly to Congressional inquiries.

The requested staff increase would, in addition to increasing NACOA's

capability for quick response to ad hoc requests, make possible more

comprehensive, thorough analyses and assessments of issues and pro-

grams, including those of States and industry, important to the

carrying out of the Committee's mission to advise on the national,

not merely Federal, aspects of marine and atmospheric affairs. We

also feel the need on occasion to examine strengths and weaknesses

of all aspects of program operations--planning, management, budgeting,

coordination, etc. Moreover, the staff would be able to operate

with increased efficiency, to do more planning and less "reacting."

The possibility of some desirable work remaining undone, because it

has repeatedly been "shifted to the back burner" until a more relaxed
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period, would be reduced. We would particularly like to be able to

allocate more time to interactions with the Congress. Our nearly-

full-time assignment of one staff man has shown us how valuable close

contact with the complex and fast-moving developments on the Hill can

be, for timely service to both branches of government.

Should the workload continue to increase as our history indicates it

will, and the size of the staff remain the same, however, a worsening

of this situation would become inevitable.

The intent of this staff expansion is to enable NACOA to be of greater

assistance over a broader range of issues in connection with the

drafting of legislation and the examination of national program bal-

ance and priorities than is now possible by providing a better mix

of short- and long-term staff analyses and reviews.

l



Question 4: NACOA Budget History

FY 72
Actual

Personnel Comp

Committee
Staff
Benefits

FY 73
Actual

47.7
90.9

7.8

FY 74
Actual

54.7
174.3
15.0

FY 75
Actual

52.2
215.1

...... 2... q ~
Total Comp 146.4 244.0 286.9 317.6 80.9 335.3

ravel

Committee 61.8 67.5 16.3 68.0
Staff 10.9 11.3 1.3 8.7

Total Trave1 58.8 82.2 72.7 78.8 17.6 76.7

Printing & Repro. - 5.4 6.2 .5 6.0
Contracts 17.5 38.7 1.4 24.0
Supplies .5 0.4 .8 1.0
Equipment & Misc. .1 1.7 3.8 2.0

Total Office 35.5 34.7 23.5 47.0 6.5 33.0

TOTALS 131.2 240.7 360.9 383.1 443.4 105.0 445.0

FY 76
Actual

56.5
238.2

"T" QtrActual
Actual Est.

16.7
58.6

itA

FY 77
Est.

64.0
247.5

/

w0

AUTHORIZATION 200.0 400.0 400.0 400.0 445.0 111.3 445.0
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Questions E, 6: Purposes for which travel money is used, and need
for travel.

NACOA uses travel money primarily for meetings. Since its members

are scattered geographically throughout the United States, they must

travel to and from centralized locations (usually Washington, D.C.)

to attend meetings. However, the exercise of the Committee's re-

sponsibilities requires that other travel be conducted. Members

must travel in order to testify before Congressional committees or

participate in conferences or workshops where NACOA representation

is important, and they and staff must travel to yILeas and

facilities of importance to the Nation's marine and atmospheric

affairs. For example, members of the Committee's Sea Grant Panel,

in the course of their evaluation of that program, traveled exten-

sively. Their site visits included trips to the Universities of

North Carolina, Washington, Maine, New Hampshire, California, Southern

California, Wisconsin, Texas A&M and Rhode Island, and to the Dauphin

Island Sea Laboratory, Alabama. The on-site visit to the GLOMAR

EXPLORER which the plans for its Ieactivation were being worked out

is another example. Additionally, individual staff members are

occasionally called upon to travel to Committee members' home sta-

tions to conduct business requiring face-to-face contact which can-

not be deferred until the next meeting.
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Question 7: Locations of NACOA meetings.

NACOA meetings are generally held in the Department of Commerce in

Washington, D.C. Other locations in the Washington area as well as

elsewhere are used when the advantages of being onsite are consider-

able. For example, we have met a number of times on Capitol Hill to

facilitate the participation of the Congress in our proceedings. A

list of other onsite meetings follows:

December 13, 1976
November 17, 1975
September 9, 1975

March 18, 1975

December 16, 1974

November 11-12, 1974

October 10-11, 1974

September 16-17, 1974
July 22-26, 1974

March 17-19, 1974

January 14-16, 1974

November 29, 1973

August 20-21, 1973

February 22-24, 1973

World Weather Building, Camp Springs, Maryland
Rayburn House Office Building
Senate Commerce Committee Hearing Room, Dirksen

Building
Office of the Oceanographer of the Navy, Hoffman

Buildings#2, Alexandria, Virginia
Office of the Oceanographer of the Navy, Hoffman

Building #2, Alexandria, Virginia
Woods Hole Oceanographic Institute, Woods Hole,
Massachusetts

Virginia Institute of Marine Sciences, Gloucester
Point, Virginia

Rayburn House Office Building
Kodiak, Point Barrow, Prudhoe Bay, and Fairbanks,
Alaska

Lockheed Missiles and Space Company, Palo Alto,
California

NOAA Atlantic Oceanographic and Meteorological
Laboratories, and Rosenstiel School of Marine
and Atmospheric Sciences, Miami, Florida

New Senate Office Building, Commerce Committee
Hearing Room

NOAA Environmental Research Laboratories,
Boulder, Colorado

Naval facility and Scripps Institution of
Oceanography, San Diego, California area
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Questions 8, 9: Additional staff and increased funds for
contractual services.

Contractual services, other than consultants, utilized by NACOA in-

clude the recording of meetings and the preparation of transcripts

thereof, administrative support for the Chairman at home station,

and staff training.

With regard to using consultants in lieu of expanding staff, I would

like to emphasize that we do not now, nor do we intend to count on

staff to provide anything like the full range of expertise needed

to deal with the scope of the Committee's responsibility. This

would be prohibitive. The expertise needed comes first from the

members themselves, agency officials and their staffs, and consult-

ants. The primary qualification we ask of NACOA staff is to be suf-

ficiently knowledgeable--though not necessarily expert--in some of

the major areas of responsibility to identify the expertise needed

for specific purposes and to bring it to bear on the issues under

consideration. This is why we have chosen staff members who are

flexible as well as mature. The staff deficiency that we are trying

to correct is primarily in numbers, not expertise. The price of ad-

mission for effective use of consultants and other sources of exper-

tise is a "critical mass" of permanent staff which we have not yet

reached. The use of past NACOA members with demonstrated expertise

in areas needed and a familiarity with how it is applied to Committee

work is, in the light of the above, an efficient way of "extending"

staff and Committee capabilities.
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Question 10: Borrowed staff from other Federal agencies.

The function of the staff is to make the Committee involvement

efficient and productive. Individuals detailed from other Federal

agencies have in the past, particularly during Committee startup,

made meaningful contributions to NACOA's work and we intend to con-

tinue to use this means of augmentation. However, it is our experi-

ence that such support is most readily provided for ad hoc, specific

short-term projects. It is notsurprising that the individuals who

possess the competence and experience demanded of our full-time

staff are also those who can be least spared by their parent organi-

zations, especially for extended periods. The prolonged absence

from their full-time positions of the caliber of people we need

would be tantamount to "robbing Peter to pay Paul," and would alle-

viate NACOA's personnel problem at the expense of other, equally

important, marine and-atmospheric work. Moreover, in view of the

inevitable warmup or familiarization time needed to become fully

effective, it is probable that meeting any significant portion of

NACOA staff needs by borrowing would, in the net, require more

people than if provided by permanent staff.
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TESTIMONY
of

DR. WILLIAM A. NIERENBERG
NATIONAL ADVISORY COMMITTEE ON OCEANS AND ATMOSPHERE

for the
OVERSIGHT HEARINGS BEFORE THE SUBCOMMITTEE ON OCEANOGRAPHY OF TIHE

HOUSE MERCHANT MARINE AND FISHERIES COMMITTEE

February 24, 1977

Mr.-Chairman, Members of the Subcommittee, I am glad to have the opportunity

to testify before you on the early years of NACOA. For the record--forgive

me if I repeat the introductory remarks--I am William A. Nierenberg,

Director of the Scripps Institution of Oceanography and the first Chairman

of the National Advisory Committee on Oceans and Atmosphere. I served in

that capacity from late 1971 until March 1975. 1 continue active,

having been appointed as Member for another 3-year term with the thought,

I would suppose, of helping provide continuity and momentum.

You have heard--or are otherwise aware--of the origins of the Committee

in the recommendation of the Stratton Commission, in the work of the Marine

Council, in the studies of the National Academy of Sciences and in the

President's Scientific Advisory Committee. What these groups did, in

general was to review the tasks to be done and the problems we faced

on and off our shores and in the sea and air. The Stratton Commission,

in particular, found significant the rather disorganized fashion in which

we were trying-to cope with these tasks from a national point of view.

I emphasize the word national because that is why the Committee was

born.

41
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What NACOA was faced with in those early days was something quite

practical--how to translate the hopes and promise of the work that

had gone before, how to translate an agenda in national marine affairs

into a course of action for a group of 25 citizens, none of them part

of the Federal Government, meeting for once a month for 2 days and supported

by a small secretariat of a few professionals. Since the group was

advisory, the question was how to translate part, at least, of this agenda

into sober and useful advice for the Congress and for the Executive Depart-

ments.

We did not delude ourselves that advice was easy Just because words are

nbt hard to come by. We were aware that NOAA had formed and could provide

for us not only the logistic base, but be a source of information and

support when it came to gathering data. But the hard work of choice

remained with us.

I want to digress for a moment to note for the record how fortunate I

think it was for us all that Bob White conceived his role as Administrator

of NOAA to be one of total support for our functions and responsibilities,

with not one bit of pressure. We could have resisted it if it had come,

but it did not.

The task, in any event was a big and an exciting one. Clean slate, fresh

start, and nothing but the totality of marine and atmospheric affairs

of the United States of America to think about. What should we do? what
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should we do first? how do you get people to listen to you? how can

we be sure the advice makes sense?

I think that the key to our approach in that day was to think big but

to stay specific. To keep the matters we chose to deal with on a national

plane but to take manageable bites, to take advantage of the unique

opportunity to raise the level of discussion to a level not constrained

by jurisdiction, missions, assigned responsibilities--but not so far

and abstract as to lose its usefulness.

It is possible to puff up and blow away with good intentions like that

and I will recall just briefly a few of the matters we did deal with

to show that we tried--and I believe we managed to succeed--in remaining

tied to the real world and to real problems. For example:

* In our first report we called on the Nation to create an environ-

ment for the private development of United States fishing by establishing
proper resource management and conservation as an essential base. To do
so we pressed for the creation of a national fisheries plan. The intense
work put into this matter by a task force created by NOAA contributed
to the information and understanding used in drafting the recently passed
200-mile fisheries legislation.

* We encouraged the planning for joint international oceanic pro-
jects to strengthen the position of the United States in what sometimes
seemed a lonely support of freedom for research in the international(
discussions leading to a new law of the sea.

* We examined the state of affairs in weather modification and
found the research dispersed amongst user agencies almost as if we had
the understanding and ability to use it for such special purposes. We

4
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suggested central planning and lead agency organization with more emphasis
on basic research.

o Coastal Zone legislation was then hung up on the grave issue of
whether it should be part of and therefore consistent with general land-
use regulation--not then given much chance for passage--or stand on its
own and be the first out of the gate because the area was rather more
critical and the legislation rather more possible. This took NACOA's
attention and the Committee lent its weight to passage of Coastal Zone
Management legislation.

* We introduced in this first annual report the first of a number
of proposals for gathering marine affairs management in the Federal
Government to provide a focus for policy responsibility, a center for
assembling information, and a means for tHbir interaction.

And so on to succeeding reports which are matters of record. I won't go

into all that detail. I wanted to demonstrate how we tried to tackle

the major problems by taking up specific situations for which the time

for action seemed ripe and treat them as national, not as agency problems.

This "national" view was made possible because NACOA has had such a healthy

variety in its membership. The Committee members had backgrounds in

research, industry, labor, commerce, public administration, fishing,

and the environment, etc. This gave us a chance to learn from each

other and to balance our views. I think the introduction to the first

annual report puts some of this very well and I take the liberty of ending

by quoting from it here:

"To review and evaluate every program and issue over the
vast domain of NACOA responsibility is to treat none of
them well and would mean attempting, in some instances,
to do what others are capable of doing better*.... But

94-496 0 - 77 - 4
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to be able to select for priority attention those maritime
and atmospheric issues that have become urgent, whether
for economic, social, or technological reasons, is an
opportunity afforded no existing committee in this area.
This opportunity NACOA has been given by its charter and
by its statutory permanence. We find it a sobering charge."

In the moments that remain I would like to highlight some of our work in

marine a-flairs. Before I do so I will not forego the opportunity to stress

the importance of maintaining, in our world of government, the ocean-

atmosphere link that exists in the real, physical world. The name of our

Committee reflects this linkage. We do not always recognize this as we

should in our planning and programming--at least not as well as I would

like to see. We are making progress here, but I hope you will keep an

eye on it.

But I will confine myself now to reviewing briefly the work of NACOA in

marine affairs. This I will do by listing the major subjects and making

a few remarks on one or two--one an enduring problem, the other a

transient. The subjects have been good ones: We have dealt as I said

earlier, with fisheries, marine policy, oceans, law of the sea, marine

organization, management of the extended resources zone, navy oceanographic

programs, Sea Grant, the International Decade of Ocean Exploration, the

structure and adequacy of the oceanography fleet, diving safety, the

GLOMAR EXPLORER, etc.

The enduring problem: The question of rationalizing the Federal effort

in ocean engineering has been a perennial one since World War II. The

ocean is a harsh environment and work in it is very expensive. Because

41
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this touches on the difficult and important issues of the relative roles

of private enterprise and the Federal Government, it has not proved

easy to find agreement on who ought to do what. Priorities have a

strange way of changing when it turns out you have the job. At any

rate a special panel of the Committee examined the issue. This panel--and

I do a serious report injustice by trying to sunnarize it in a

sentence--found that, contrary to popular belief, there was no general

agreement on what ought to be done first in ocean engineering, no consensus

on where the national effort would lie. There was a great big wish list.

The wish list was so great, what was obviously needed was a sorting

.mechanism which would help do the choosing from a national point of view.

One which would not, in itself, be a major effort but a catalyst which

would allow effort by others than the government to proceed along sensible

paths. We proposed creation of an Institute for Engineering Research in

the Oceans to provide light support for ocean engineering research effort

now neglected because it is too far off to receive support for those doing

work now and to anticipate what might be needed so that there would still

be the time to do it. This problem is enduring in part because we have

not moved very far to solve it.

The transient issue had to do with the GLOMAR EXPLORER. All of you

must be familiar with the remarkable engineering achievement of this

great ship which, when its original covert purpose had bee, exposed,seemed

destined for the cutter's torch. NACOA made representations to bring



44

attention to the unique possibilities of this ship for oceans research

and to buy time to allow planning and programming for its use before the

ship was to be sold, perhaps for scrap. We wrote to the President and

our voice was one of several which spoke for its preservation as a

national asset until such time as plans and programs of a reasonable sort

could be developed which could take advantage of its capabilities. This

ship has, as you know, been mothballed and so preserved for future use.

I now finish my prepared remarks here for there are others to speak of

NACOA's work. It has been a privilege to serve on this Committee. If I

close with a valedictory tone, it is because my service on NACOA is

drawing to an end. It has been an exciting, useful, satisfying work.

I would hope that the Congress finds it useful as well, and encourages

it to go on. For there is much to do.

[Whereupon, the hearing on the above-entitled matter was closed
at 12:05 o'clock, p.m.]



SEA GRANT AUTHORIZATION

TUESDAY, MARCH 8, 1977

HousE OF REPRESENTATIVES,
SUBCOMMITTEE ON OCEANOGRAPHY,

COMMITTEE ON MERCHANT MARINE AND FISHERIES,
Washington, D.C.

The subcommittee met, pursuant to notice, at 10:00 a.m., in room
1334, Longworth House Office Building, Hon. John B. Breaux,
chairman of the subcommittee, presiding.

Mr. BREAUX. The Subcommittee on Oceanography will please
come to order.

Today the Oceanography Subcommittee will consider authoriza-
tion funds for the National Sea Grant Program. Although there is
an authorization level of $59 million for fiscal year 1977, only $27.2
million has been appropriated with no new programs being funded.

The President's budget reflects a level funding for fiscal year 1978
in the amount of $27.7 million.

Sea Grant furnishes information and guidance to assist industry,
State agencies and the Federal Government in developing, manag-
ing and regulating marine resources and the marine environment.
It accomplishes this through a unique tripartite program of educa-
tion, research and advisory services designed to meet local, regional
and national needs.

The concept of Sea Grant was patterned after the land grant
college system established by the Morrill Act of 1862, with its
agricultural experiment stations and extension services. Sea Grant
was envisioned as a means of developing a solid base of expertise in
universities and colleges by utilizing the enormous variety of intel-
lectual resources usually associated with a univesity on the develop-
ment of marine resources. Sea Grant operates within the National
Oceanic and Atmospheric Administration of the Department of
Commerce.

Last year, when the Congress considered H.R. 13035, the Sea
Grant Program Improvement Act of 1976, the conferees agreed
basically to extend the National Sea Grant College and Program
Act for 1 year, authorizing $50 million for fiscal. year 1977 to
provide up to two-thirds funding to universities, colleges, private
organizations, and so forth, for special projects.

Two new supplemental programs were also authorized-$5 mil-
lion for 100 percent national project grants and $3 million for 100
percent grants for international projects.

(45)
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The program was extended for only 1 fiscal year to allow the
Congress the opportunity to continue its review of Sea Grant giving
special attention to the implementation of the new programs, in
addition to coordinating it with the national ocean policy issue
which we will address ater in the Congress.

This subcommittee plans to conduct oversight hearings on the
overall Sea Grant Program later in the session.

In its November 3, 1976, report to the Secretary of Commerce, the
National Advisory Committee on Oceans and Atmosphere recom-
mended that the Federal funding of the Sea Grant Program be
increased to a minimum of $40 million per year within the next few
years. This should be in addition to increases necessary to keep pace
with inflation and to undertake special projects intiated at the
Federal level.

NACOA also stated that the present level of funding is inad.
equate for the tasks assigned to the program.

Sea Grant supports some type of activity in 28 States, the District
of Columbia, Trust Territories, American Samoa and Guam, involv-
ing more than 3,500 people.

ince our last hearing on Sea Grant in June of 1976, the Univer-
sity of North Carolina and the Massachusetts InstitutA) of Technol-
ogy have been designated Sea Grant colleges. This brings the total
number of Sea Grant colleges to 12. With the same level of funding
plus two additional Sea Grant colleges, the financial pie will be cut
into even smaller pieces.

I wonder if perhaps we are demanding goals of the universities
which do not correspond to financial realities. Should we continue
to add Sea Grant colleges or should we instead direct all support to
the existing centers of research and education?

One of the provisions of Public Law 94-461 permits the designa-
tion of Sea Grant regional consortia to allow two states or regional
entities to combine resources and receive funding from Sea Grant.
Previously only Sea Grant colleges were allowed to be so designated.
I would like to see more emphasis given to encouraging regional
consortia rather than having a Sea Grant college in every State. I
would like to hear the opinion of others today.

We are all aware of the benefits that have been realized from the
Sea Grant Program and its enormous potential to strengthen our
-knowledge about one of our most precious resources-waters and
coastal areas of our oceans and Great Lakes.

The main problem facing Sea Grant is funding or, more precisely,
lack of funding. I am concerned that neither of the two new
prgrams to promote national and international projects have been
fude. It appears that appropriations for these two new programs
cannot be made until at least fiscal year 1979. Funds for these
projects were not incorporated into the Carter Administration fiscal
year 1978 budget amendments and the fiscal year 1978 supplemen-
tal request of $3 million for the new programs was rejected by the
Office of Management and Budget.

I continue to be exasperated by OMB's lack of support for the Sea
Grant Program. I hope we can thoroughly examine this problem
now.
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Mr. Pritchard, do you have any opening comments?
Mr. PRITCHARD. No, Mr. Chairman.
Mr. BREAux. Anyone alse have any opening comments?
If not, we have opening statements that I would like to submit for

the record from our colleagues on the committee, Congressman
Paul Rogers and Congressman Les AuCoin, and also copies of the
bills.

[The following was received for the record.]

95 Mt CONGRESS ~
1ST SESSION H. R. 4114

IN THE HOUSE OF REPRESENTATIVES

FEBRUARY 28,1977
Mr. BREAUX introduced the -following bill; which was referred to the Com.

mittee on Merchant Marine and Fisheries

A BILL
To authorize appropriations for the national sea grant program

during fiscal year 1978.

1 Be it enacted by the Senate and House of Representa-

2 tires of the United States of America in Congress assembled,

3 That section 212 of the National Sea Grant Program Act

4 (33 U.S.C. 1131) is amended by striking out "the fiscal

5 year ending September 30, 1977" and inserting in lieu

6 thereof "each of the fiscal years ending September 30, 1977,

7 and Septembe 30, 1.978".



48

95TH CONGRESS
ITSSIX He 1t. 4301

IN THE HOUSE OF REPRESENTATIVES

MARCI[ 2,1977
Mr. Munmyiy of New York (for himself nnd Mr. BREAUX) introduced the fol-

lowing bill; which was referred to the Committee on Merchant Marine
and Fisheries

A BILL
To authorize appropriations for the National Sea Grant Program

Act during fiscal year 1978.

1 . Be it enacted by the Senate and House of Representa-

2 ties of the United States of America in Congress assembled,

3 That sections 206 and 212 of the National Sea Grant Pro-

4 gram Act (33 U.S.C. 1125 and 1131) are each amended

5 by striking out "the fiscal year ending September 30, 1977"

6 and inserting in lieu thereof "each of the fiscal years ending

7 September 30, 1977, and September 30, 1978".
I.. .



STATEMENT OF HON. PAUL G. ROGERS, A REPRESENTATIVE IN CONGRESS
FROM THE STATE OF FLORIDA

Mr. Chairman, thank you for this opportunity to present this statement to
the Subcommittee. I regret that the Clean Air Act Amendments, which are
currently before my Subcommittee on Health qnd the Environment preclude-
my being present for today's hearings on Sea Granit authorizations.

As you know, the Sea Grant Program is of special concern to me. As this
nation moves to protect its fishery resources and embarks on a program for
the development of aquaculture, a sound program of research and advisory
services in the marine area is indispensible.

It is certainly regrettable that actual appropriations have lagged far behind
the authorizations that this Subcommittee has sought to obtain for this vital
program. It has been suggested by the National Advisory Committee on Oceans
and Atmosphere that NOAA should identify the overall Federal effort in marine
resource development and then consider within this framework, its own goals
and objectives for addressing portions of this effort, and to delineate how Sea
Grant can serve as a means for achieving progress toward these goals.

This approach may possibly dispel the strong notion and I quote from the
NACOA Report, "that Sea Grant is often perceived as promising to be all
things to, all people, a promise which cannot be fulfilled, and which can only
lead to disappointment on the part of many that Sea Grant has not done what
they expected of it."

I look forward to reviewing the testimony of Dr. Robert White, Adminis-
trator of NOAA and Dr. Ned Ostenso, Director of the National Sea Grant
Program, as well as the others associated with Sea Grant, who will testify
today. I would also respectfully request that the Chairman include my ques-
tions in the record.

Thank you, Mr. Chairman.

STATEMENT OF HON. LEs AucoIN, A REPRESENTATIVE IN CONGRESS
FRoM THE STATE OF OREGON

Mr. Chairman, I am proud to represent a district which boasts of one of the
first four Sea Grant Colleges in the country. I am speaking of Oregon State
University, located in Corvallis.

Sea Grant has been tremendously successful in Oregon. It has been especially
effective in linking people with problems with people who have answers. More
than 85 projects have been undertaken by the OSU Sea Grant Program. These
range froii seafood harvesting and marketing, to ocean engineering to con-
sumer edlict-tion. What all these projects have in common is their goal of
developing the ocean's vast resources for the benefit of mankind.

One of my personal interests In the work of Sea Grant has been its attention
to the production and full utilization of sea food resources. At a time when
land available for food production is dwindling, there Is no greater challenge
than to expand the food growing potential of the sea.

For this reason, I have been fascinated with aquaculture. Aquaculture has
been a major recipient of Sea Grant funds nationwide-this is true in Oregon
as well. In fact, a Sea Grant funded aquaculture project Is now helping private
operators get started. In 1974, that project produced two million chum salmon
eggs for sale to private hatcheries.

Research is only part of Sea Grant's effort. Educating young people to pursue
careers In ocean related fields is another.

But the reason Sea Grant is so popular In Oregon is its undeniable success
in reaching out and helping people. Last year I Inserted in the Congressional
Record an article which helps capture this story. It concerns the success which
Sea Grant had in solving conflicts over stationary gear which arose between
fishermen and towboaters on the Pacific Coast. I would like to request unani-
mous consent that the article be inserted in the hearing record at this point.
. Mr. Chairman, I want to thank ybu and would like to take this opportunity

to simply congratulate Sea Grant for Its fine work and wish It continued
success in the future.

(49)
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[The article referred to above follows:]

SEA GRANT PROGRAMS IN OREGON

(By Charles Jackson)

Perhaps it was Will Rogers who quipped, "Predicting is hard, especially the
future." Educators in Sea Grant programs around the country might be quick
to rejoin that sizing up the past can be taxing, too, especially when determining
the value of marine advisory services.

Advisory services are a principal arm of the National Sea Grant Program.
Their objective is to encourage Wise use of the nation's finite marine resources
-to speed knowledge developed through Sea Grand teaching and research into
practical application. Measuring the benefits of advisory services can be a
challenge.

Consider the effects of a Sea Grant marine economist dissuading an ill-
equipped citizen from risking his life savings in a marine business venture that
would be a certain failure. How does the director of the advisory service ex-
press the value of such assistance?

Fortunately, not all accomplishments of Sea Grant advisory services are so
difficult to gauge. A four-year advisory project by Oregon State University's
Sea Grant program has concluded this year with results that can be inter-
preted in economic as well as humanistic terms.

As a result of marine advisory service involvement, at least two factions of
the Pacific Northwest marine community are profiting. In the process they are
applying methods learned from Sea Grant advisory personnel to resolve conflict
over rights to ocean resources.

Commercial crab and black cod fleets fish off the northern California, Ore-
gon and Washington coast seasonally. Like the familiar New England lobster-
men, these Pacific fisheries use baited traps, called "pots."

They leave the pots unattended on the sea floor for intervals, relying on sur-
face floats tethered to the pots to enable them to retrieve and empty them.
This West Coast fleet pursues the savory Dungeness crab into waters of 100
fathoms or so, while the black cod fleet ventures farther seaward to greater
depths.

In recent years a territorial dispute grew to significant proportions because
the Pacific is not the exclusive territory of these commercial fishermen-it is
at the same time the highway for a robust coastwise commerce. Petroleum
products from California refineries go north by sea. Wood products from the
temperate rain forests of the Northwest ultimately journey south to fuel a
seemingly insatiable demand for onstruction materials in southern California.

Most of this traffic is transported by tug and barge. For safety as well as
economy, coastal towboats run relatively near shore, frequently crossing the
100-fathom mark.

Towing a string of barges through pot fishing grounds has much the same
effect on fishing floats that running a rotary mower over a lawn has on dande-
lion blooms. Brightly painted floats and severed lines foul propellers and
damage hulls. Unmarked pots, worth $80 or more apiece, become impossible to
locate. Worse yet, they go on fishing. Crabs and fish trapped inside die, be-
come bait, and a senseless killing goes on for protracted periods until the
traps become silted over or until chemical action and rust open escapt routes.
All sides lose.

By the 1970's claims and counterclaims by towboaters and fishermen were
adding to the press of already overburdened court calendars in the Northwest.
By 1971, Kenneth Ayers, executive secretary of the Northwest Towboat Associa-
tion in Seattle, recalls, "My office was receiving at least one telephone call a
week and up to three letters per week from fishermen. They were demanding
damages for gear lost when towboats allegedly ran through their fishing
grounds."

Ayers canvassed several agencies for assistance in resolving the conflict,
including the U.S. Coast Guard, the U.S. Army Corps of Engineers and the
National Marine Fisheries Service. A spokesman at one agency recommended
that he ask his Congressional representation to write new Federal legislation
to clear up the disputes. Ayers had in mind more immediate relief.
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Eventually, he spoke with someone In the greater Portland, Oregon, area
(Ayres no longer remembers his name), who made the suggestion he contact the
marine advisory service of Oregon State University's Sea Grant Program. He
admits it was the first time he had paid any attention to the name Sea Grant.
He followed through on the advice, telephoning Extension oceanographer Ed
Condon, on the Oregon State University campus in Corvallis.

Condon had only recently heard that Paul Heikkila, marine Extension agent
at Coquille, on Oregon's south coast, was concerned about the same problem-
from the fishermen's side. He called _Hetkkila, and they perceived the situation
described by Ayers as exactly the sort of people-centered problem that Sea
Grant advisory services have been created to serve.

Helkkila set about Identifying fishermen affected by towboat traffic; aided by
Robert W. Jacobson and Alan T. Otness, Oregon's two other marine Extension
agents, he established contacts all along the coast. Condon tried to locate repre-
sentatives from every towboat firm operating along the Oregon coast.

Having recruited the players, Heikkila and Condon set the stage for what
they hoped could be a shirt-sleeve work session with the two factions talking
directly to each other. A meeting was called in Newport, Oregon, in November
1972. Fishermen drawn from Astoria, Oregon, south to California's Bodega
Bay were in attendance, along with towboaters from Puget Sound to the San
Francisco Bay area. Most of the latter were members of the Pacific Northwest
Towboat Association.

That first encounter lasted four hours, not all of them altogether comfortable.
Heikkila recalls that at the start the atmosphere was electric:

"It all looked a little tentative at first. And it was pretty obvious that neither
party understood the other's operation or problems." Bill Wick, presently
director of the Sea Grant College Program i[t OSU, was then the head of the
Marine Advisory Program. He paints a more colorful picture:

"It was like tossing tomcats into a small room and closing the door on them."
At Newport, the groups sat down face to face for the first time, with Sea

Grant advisory service personnel moderating. By the time the workshop ad-
journed, the attendees had in hand an agreement on who would and would not
go where. With some steering from the marine advisory service, they managed
to reach a pragmatic truce.

Papering the walls with navigation charts for the entire California-to-Wash-
ington coast, the fishermen pencilled in the outlines of pot fishing grounds. The
tow-boaters worked in their wake, lining off tow lanes. and saying what they
could and could not live with. Where claims overlapped, the two factions man-
aged to iron out compromises.

The Oregon State University marine advisory staff arranged to reproduce a
marked chart, and thus began a four-year pilot project with Sea Grant printing
and distributing annotated navigation charts to all Pacific Northwest fisher-
men and towboaters who could be found.

After that first effort, Condon piloted the annual proceedings. Since the sec-
ond meeting, only minor modifications to the original terms have been re-
quired. Under Condon's and Ayer's hand, more and more diversified representa-
tion was convened annually, meeting at Coos Bay in 1974 and In Portland last
fall, before the opening of the 1975-1976 crab season. Following each of these
meetings, the OSU Sea Grant Marine Advisory Program has printed and dis-
tributed the latest versions of the marked charts.

Comparing the situation before 1972 to the present, Ayers sees unequivocal
payoffs to Condon's and Heikkila's work. He reports that for the 1972-1973
season complaints and losses of offshore gear were all but nonexistent, for the
waters covered by the accord. Following the second workshop, he received only
one call from a fisherman during the entire 1973-1974 season. That call was
from a black cod fisherman in California seeking information on the location of
to%,ing lanes in his vicinity.

For 1974-1975 negotiations were extended to cover the coast from Destruc-
tion Island, Washington, to Half Moon Bay, California. Condon relates that
the association informed him it received no complaints in 1974-1975. It did
have one call from a fisherman alerting towboaters to the relocation of a heavy
concentration of pots off Humboldt Bay. The only unsettlement troubling Ayers
was frustration over not having a similar understanding between fishermen
and towboaters using Puget Sound.
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In contrast to the tense atmosphere at the beginning of the first workshop,
the 1975 meeting saw the fishermen voice appreciation for the cooperation tow-
boaters have extended when notified by radio of fishing gear on or near their
track. Those in attendance at Portland explored ways to continue strengthen.
ing relations between the two communities.

Taking a cue from the tone of the meeting, Condon arranged for the tow-
boaters and the fishermen to take responsibility for future meetings without
the active involvement of Sea Grant.

Having shaped the climate for constructive change and having demonstrated
bow to affect change, the Marine Advisory Program has worked Itself out of a
job. In Condon's eye this Is indication that the advisory service has scored a
success. Another Indication of success at the most recent session-the last that
Condon expects to host-was representation of the Puget Sound fisheries. After
observing the Portland proceedings, this group has announced its Intent to
meet and employ a similar process to seek a working understanding for the
waters of the sound.

And there are signs the king crab fishery of the Gulf of Alaska may soon be
covered by a similar agreement with towboaters. Condon has discussed Ore-
gon's effort with Alaska's Sea Grant marine advisory staff and received word
recently that they and the Pacific Northwest Towboat Association have begun
negotiations.

Ken Hilderbrand, who succeeded Wick as head of the OSU Sea Grant Marine
Advisory Program also hails the efforts by Condon and Heikkila as successful.

"Even restricting ourselves to simple measurements of payoff, this project
has cut two industries' annual costs In claims from multiple-thousands of dol-
lars to a few long-distance phone charges," he summarizes. "Better yet, we are
no longer dealing in claims to recover losses after the principals-including
seafood stocks-have suffered. Now we are averting losses and making better
use of sealanes and fishing grounds. The dividends are describable In economic
as well as humanistic terms. Best of all, members of our advisory staff are free
to move on to new challenges."

4
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Mr. BREAUX. Our first witness today will be Dr. Robert White,
who will present the Director of Sea Grant.

Dr. White, I would like to once again welcome you. It seems that
we have a regular schedule with you in the next few weeks.

If you will introduce your associate.

STATEMENT OF DR ROBERT M. WHITE, ADMINISTRATOR, NA-
TIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AC-
COMPANIED BY DR NED OSTENSO, DIRECTOR, NATIONAL SEA
GRANT PROGRAM, AND ARTHUR G. ALEXIOU, ASSOCIATE DI.
RECTOR, NATIONAL SEA GRANT PROGRAM

Dr.WHrr. Mr. Chairman, members of the committee, I do not
have a prepared statement nor is it our intent to review in detail
the activities of the Sea Grant Program. since it was only last June
that we had a thorough review of those activities.

My principal purpose is to introduce to the committee the new
Director of the Sea Grant Program, Dr. Ned Ostenso, and to have
the committee hear Dr. Ostentso's views on the Sea Grant Program
and the direction that he believes the program ought to take.

Needless to say, I support the views expressed by Dr. Ostenso, and
subsequent to that, we will be delighted to answer any questions
that the committee might have.

So, with that introduction, I would like to introduce Dr. Ostenso.
Mr. BREAUX. Dr. Ostenso, the committee welcomes you in your

new role, and I believe this is your first appearance before this
subcommittee.

Dr. Osmiso. Thank you, sir, very much.
It is a pleasure for me to appear before you to discuss the

National Sea Grant Program. Even though I have served as new
Director of this program for less than 2 months, I am very enthusi-
astic about Sea Grant-past, present, and future.

The year Sea Grant was formed, a decade ago, I took what was
theoretically to be a year's sabbatical from academic research and
education to work in the Federal Government. What was intended
to be a sabbatical for broadening my base of experience turned out
to be a change in career for me. In the ensuing 10 years, although I
had little direct association with the Sea- Grant Program, I was
deeply involved in the Federal support of marine research at
academic institutions. This experience included substantial
interagency coordination, as well as participation in this nation's
marine research enterprise as it matured and expanded into the
international arena. I was fortunate, also, to have had the opportu-
nity to acquire an even broader base of experience through a tour of
duty in the Office of Science and Technology within the Executive
Office of the President, some formal education at Johns Hopkins
University's School of Advanced International Studies and, most
recently, participation in the Congressional Fellowship Program.
While assigned to the Fellowship Program, I had the pleasure to
serve on the staffs of Senator Lee Metcalf and Congressman Charles
Mosher.

The purpose of these lengthy introductory comments is to lay the
foundation for my view of the unique character of the National Sea
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Grant Program and its key role in the pluralistic mechanisms of
husbanding the marine environment to the benefit of this nation
and all mankind. Specifically, the Sea Grant Program is a full-
spectrum, university-based effort to develop and marshall the tal-
ents of the nation's academic and other institutions to address a
myriad of problems associated with the development and manage-
ment of marine resources. This effort was conceived as a true
partnership between the Federal Government and the academic
institutions. The continued vitality of the partnership was assured,
on the one hand, by the requirement that at least one-third the cost
of all programs must be provided by non-Federal funds and, on the
other, by the vesting of a large share of managerial authority
within the institution.

The responsibility of the Office of Sea Grant, as I view it, is
essentially twofold. The first is to develop and sustain a capability,
both in human and supporting infrastructure at academic mstitu-
tions, to meet the needs of our nation. The second is to facilitate the
utilization of this capability in such ways that the investment
proves useful to the public. Examples of such utilization include the
exploitation of opportunity generated within the Sea Grant Pro-
gram itself, coupling the technical expertise of academia to solve
specific user problems, and providing access to the rich talent pool
of our university program to assist other elements of NOAA in
achieving their mission responsiblities for the benefit of other
Federal, state and local agencies, and the consumer.

The Sea Grant Program has a stable and diverse foundation, a
three-legged base involving research, advisory services, and educa-
tion. This is why I refer to it as intergrated, university-based
program. To fully develop and optimally use this capability is the
challenge we all share.

From its earliest inception and through a series of carefully
deliberated long-range plans, the basic goal of the Sea Grant Pro-
gram has been identified with consistency. That is the establish-
ment of a network of 20 to 25 Sea Grant colleges supplemented by
a appropriated individual projects and confederations of effort.
Whereas the Sea Grant colleges in themselves would represent a
stable bulwark of a consistant national effort, the individual
projects and collaborative efforts would provide supplemental sup-
port responsive to changing national priorities. The mechanism of
developing Sea Grant colleges has again been a consistent policy
within the office for which we do not suggest change. The evolution-
ary development from an effort at the project level through coher-
ent programs to institutional programs to ultimate recognition as a
Sea Grant college has proven itself, we believe.

The necessary requisite of achieving Sea Grant college status is
the demonstrable capacity to pursue quality programs for a period
of time-the minimum being 3 years-in all three areas of Sea
Grant activity-research, advisory service, and education.

To achieve Sea Grant college status, an institution must prove its
capability to sustain outstanding performance both in providing
leadership in the region it serves and in achieving a high level of
quality productivity, innovation, and effectiveness in its marine
research, education, and advisory services.
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To some extent the Sea Grant college receives special treatment.
In addition to the prestige that inherently goes with the title, the
principal tangible value in the designation is that it assigns a
priority to the institution within the Sea Grant plan such that

S within the limits of overall Federal priority and fiscal consideration
and sustained quality of performance suppoft4 -e--pwkroi- oa
continuing basis. This reassurance is a demonstration of faith that
plays a major role in the retention of senior scientists at a univer-
sity and in the generosity of state legislators faced with making
matching fund appropriations.

In tight budget years, the fact that the excellence of the Sea
Grant college has been clearly established obviously places them in
a favored competitive position.

Over the first decade of its existence, the Office of Sea Grant's
existence, significant progress has been made in achieving our long-
term goal o establishing a network of Sea Grant colleges. More
than 4,000 projects have been supported under nearly 500 grants.
Twelve institutions have been designated Sea Grant colleges, five
are not designated institutional programs and another eight are
operating coherent programs. In January of this year, the Massa-
chusetts Institute of Technology was designated the first private
institution to be so designated.

As the program has matured and the needs and opportunities
have changed, program emphasis has shifted somewhat from year
to year. In fiscal year 1976, funds were distributed as follows:
Research-55 percent; Education and Traiming-8 *percent; Advisory
Services-24 percent; and Program Management-18 percent. By
program management we mean the development and supervision of
the university programs by the local Sea Grant Director and his or
her staff. The distribution of funds within the research category is
focused on the following objectives: 22 percent of the funds were
devoted to the development of living and mineral resources; 12
percent to ocean engineering, resource recovery and utilization, and
transportation systems; 16 percent to marine environmental re-
search; and 6 percent to socioeconomic and legal 'studies. Nearly 75
percent of our budget now goes to Sea Grant colleges and institu-
tional programs. Nearly 20 percent is devoted to coherent programs,
and slightly over 5 percent is for individual projects.

Mr. STUDDB. Does that mean that 80 percent is devoted to incoher-
ent programs?

Dr. OsTwso. No. We have a very specific hierarchy. The evolu-
tion first starts out as an individual project at an institution and,
presumably, around this project will develop a coherent level of
effort with multiple investigator participation.

As coherent programs develop, they will take on greater dimen-
sions and finally be designated an institutional program.

In fiscal year 1976, we awarded 58 grants for a total of 752
projects. This is approximately the same number of projects as were
funded in fiscal year 1974. Due to the $4 million increase in the
current year's appropriations, we expect the number of projects to
increase. These increased resources have been focused toward edu-
cation and advisory services with a view towards putting marine
research into practice in accordance with guidance provided in the
reports of the appropriations committees.



56

Our principal management goal continues to be the development
of a responsive Sea Grant college network, a program dedicated to
continuous improvement so as to optimize the utilization of this
capability.

Among other things, the Sea Grant Program Improvement Act of
1976 directed some management procedure changes and extended
the scope of our programmatic opportunities. Let me review and
comment briefly on these. I will so do in the order in which they
appear in the act.

First, let me address the Sea Grant national projects.
This provision 100 percent Federal funding of projects

that address recognized national needs. Further, it specifies that the
amounts obligated for national programs shall not-in any fiscal year
exceed an amount equal to 10 percent of the yearly funds appropri-
ated under section 212 of the National Sea Grant Program Act. This
provision gives the Office of Sea Grant with management flexibility
that can be exercised in two ways.

First, there are instances in which an investigator at one institu-
tion is working on a problem which clearly has broad national
relevance but may not be focused entirely on the needs of his state.
The situation is becoming more frequent as marine research under-
goes evolution into more and more inter-university cooperative
research projects. The National Projects Program provision of the
1976 act provides a mechanism for funding such researchers so that
they are not unfairly discriminated against in competition for
matching funds.

Second, the National Projects provision would give us the man-
agement discretion to initiate viable levels of research and develop-
ment in critical areas. The identification of such areas for national
programmatic thrusts should, however, be done in careful consulta-
tion with the research community, other Federal agencies, and
potential user constituencies to assure that the best possible talent
is focused in a coherent manner on tractable problems and to
assure that efforts undertaken are not duplicative of existing or
planned Federal agency programs. I believe that only a portion of
the Sea Grant funds should be devoted to such efforts so as to
assure that the main purpose of the Sea Grant Program is not
subverted, but rather that its capabilities are more fully developed.
The ceiling of 10 percent of the yearly funds appropriated under
section 212 seems reasonable without a body of prior experience to
draw upon.

The next area I would like to discuss is the Sea Grant regional
consortia. The concept of collaborative effort among institutions and
among states is a well-established tradition in the Sea Grant Pro-
gram. Indeed, some of our Sea Grant colleges are, in fact, consortia.

will continue to encourage and recognize groups of organizations
which have joined forces for enhancing their abilities to conduct
their Sea Grant Programs. This allows the participating organiza-
tions to take advantage of each other's en , experience, and
facilities without having to duplicate such -pabiities within each
of the separate groups. This not only reduces costs, but also permits
more rapid response to problems as they arise.
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Sea Grant already has some experience along these lines of talent
sharing. One example which occurs frequently is mi the Marine
Advisory Programs-not only through our two regional advisory
services programs, but also through the simple loan mechanism
used by many of our programs. The two regional programs, Pacific
Sea Grant Advisory =am (PSGAP) and the New England Ma-
rine Advisory Serivce (NEMAS), were established for just this
purpose. Further, we view our two existing bi-state programs as
perfect examples of true regional consortia. These two, the Missis-
sippi-Alabama program and the Maine-New Hampshire program,
were formed because the people in the organizations involved recog-
nized that their combined capabilities would allow them to investi-
gate more significant and more diverse problems than either of
them could alone.

We expect, over time, to see a greater number of consortia
designated. The inclusion of this provision highlights a flexibility of
our program which we always have felt to exist and, indeed, have
exercised.

Next I would like to discuss the Sea Grant fellowships.
This section provides educational and training assistance to quali-

fled individuals at the undergraduate and graduate levels of educa-
tion in fields related to ocean and coastal resources. Once again,
this provision allows specific management flexibility within the Sea
Grant Program. The need for this type of educational assistance
undoubtedly will vary with time, both geographically and by
discipline.

We are pleased to see that the fiscal constraint placed on this
program is a ceiling rather than a floor. The ceiling of 5 percent of
the yearly funds appropriated under section 212 for any given year
seems appropriate.

Next, I would like to review the Sea Grant Review Panel. This
section specifies that the Review Panel be composed of 15 members
appointed for a single 3-year term. The initial appointments are
staggered such that one-third of the membership will be replaced
every year. We strongly support the concept of a rotating member-
ship on the Review Panel.

I would like to point out that the Panel held its first meeting in
Washington on February 22, and chose Dr. Sanford T. -Atwood,
President of Emory University in Atlanta, as its chairman.

We have a list of the other members of the Panel which is
available for distribution.

Mr. BR Aux. Excuse me, Doctor.
Do you have the list? --
Dr. Ovrzrso. I have multiple copies here.
If you do not have it, I will see that you get it.
Mr. BIWux. We would like to have it for the record.
Dr. OsnNso. Yes, they will be submitted for the record..
[The following was received for the record.]

0M440 0- " - 5
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SEA GRANT RIt, i-,W PAVEL
i

One Year Term

Dr. Sanford S. Atwood
President
Emory University
Atlanta., Georgia .30322
(404/329-6013)

Dr. Werner A. Baum
University of Wisconsin
P. o. Box 413
Mlilwaukee, Wisconsin 53201
(414/963-4331)

Mr. Phillip Eisenberg
Chairman of the Executive Committee
Ilydronautics Inc. - Suite 701
1101 15th Street, '.W.
Washington, D.C. .20005
(202/785-2218)
Laurel, Md. Switchboard
(301/776-7454)

Mr. Harold E. Lokken, Manager
Fishing Vessel Owners Assn., Inc.
Room 232, C-3. Building
Fishermen's Terminal
Seattle, Washington 98119
"(206/284-4720)

Mr. Harvey Weil
Senior Partner
Kleberg, Moblcy, LE ckett & Weil
P. 0. Box 2446
Corpus Christi, Texas 78403
(512/884-3551)

Two Year Term

Dr. George S. Benton
Vice President, lomewood Divisions
Johns Hopkins University
Charles &.34th Streets
Baltimore, Maryland 21218
(301/338-8074 or 8075)

Dr. Lynton K. Caldwell
Department .of Political Science
Room 213, Woodburn Hall
Indiana University
Bloomington, Indiana 47401
(812/337-8485)

Honorable Alton )Lennon
306 Colonial Drive
Wilmington, North Carolina 28401
(919/762-4548)
Office:- (919/762-4817)

)r. Bernard Le Mehaute
Senior Vice President
Tetra-Tech, Inc.
630 N. Rosemead Boulevard
Pasadena, California 91107
(213/449-6400)

Dr. Lyle S. St. Amant
Assistant Director
Loisiana Wildlife & Fisheries

Commission
400 Royal Street
New Orleans, Louisiana 70130
(504/568-5670)

A.

A'
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Three Year Term

Dr. Randolph W. Bromery
Chancellor \
Universi-ty of Massachusetts
Amherst, Massachusetts 01002
(413/545-2211)

Dr. Joseph N.. Busby
Rt. 3, Box 18
Gainesville, Florida 32601
(904/462-1950)

lHonorable Charles A. Mosher
4246 Warren Street, N.W.
Washington, D.C. 20016
(202/244-4246)

Ms: Marjorie Lass Vesley
49 Howard Avenue
Williamsville, New York 14221
(716/634-1017)
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Dr. OmzrEso. In its deliberations last month, the Panel requested
that the admissible size of the Panel be changed from its current 15-
member limit to a membership of between 15 and 20, with an
option being provided to permit a one-term reappointment.

The reasons for this requested change are as follows: The spec-
trum of activities pursued under the Sea Grant Program is so
diverse that a great breadth of talent is required for program
guidance. The flexibility in augmenting the size of the Panel gives
us the option to be more responsive to changing programmatic
needs.

Finally, in an effort to reduce the bureaucracy of program man-
agement, we are experimenting with a 2-year review cycle with Sea
Grant colleges, which would replace the existing intensive annual
review. Under this scheme, a 3-year tenure for panel members
would jeopardize desirable continuity in our program review
process.

Again, though, let me emphasize our strong feeling of the desir-
ability of membership turnover on the Review Panel.

Next I would like to discuss the annual report and evaluation.
This sction provides for an annual report of the activities of and the
outlook for the National Sea Grant Program to be transmitted by
the Secretary of the Department of Commerce to the Congress and
the President. The annual report required by the 1976 act is now in
press. I am sorry to report that we have missed the February 15
deadline for the following reasons:

The act was not signed until October 8, 1976. Being our first
annual report, we had no prior experience in its preparation and
review procedures. And because this was our first comprehensive
report to the Congress, we have tried to put the entire decade of our
existence into some perspective rather than just fiscal year 1976
and the transition quarter.

Next I would like to discuss the international cooperation assis-
tance dimension of our program. This section highlights and empha-
sizes a dimension of the Sea Grant Program that we feel has existed
and has been exercised. We appreciate the special recognition and
intend to continue to be part of the total Federal effort which is
becoming increasingly responsive to the needs for international
cooperation. We particularly recognize that meaningful cooperation
can exist only when all nations have the technical capability for
such cooperation.

Accordingly, the focus of this activity must be to assure that the
cooperative interaction that is becoming a de facto requirement of
the Law of the Sea negotiations is, in fact, possible. We are,
however, anxious that international participation under the Sea
Grant aegis not be limited to less developed countries. There un-
doubtedly can be instances where the strength of our Sea Grant
Program could enhance greatly by participation with developed
countries, through multilateral cooperation, international organiza-
tions, and regional consortia. An immediate case in point is Japan's
excellence in aquaculture development. We do think that this is an
appropriate area for Sea Grant Program participation.

I would like to conclude by restating my pleasure at being here
and my enthusiasm for the new challenge I face as steward of this
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most important national program. I trust that these -hearings are
but the start of a continuing dialogue as we all learn from the
experience of the continuously changing environment of opportuni-
ties and needs.

Mr. BREAUX. Thank you very much, Doctor, for your statement.
And I have some questions.

Regarding the status of a SeA Grant institution, on page 4 of your
testimony you indicated that Sea Grant colleges receive special
treatment.

On page 19 of our conference report on the bill last year, the
committee indicated: "The conferees intend that designation as a
Sea Grant college or Sea Grant regional consortium shall not
entitle such entity to preferential treatment beyond the recognition
of capabilities required for such designation."

Now, I remember we put that in there because we had a lot of
colleges that are not Sea Grant colleges but are working their way
up the ladder, and we did not want to see them slighted.

And yet your testimony seems to be contrary to what we have.
Could you comment-on that?
Dr. Osmwso. Yes.
I think, to some extent, this may be a semantical consideration.

The fact that they are so designated does not mean that they are a
shoo-in for continued support. They still have to compete for funds
in the program.

Mr. BREAUX. As a policy statement, it seems to be in direct
conflict with the statement that we had in the report last year,"shall not entitle such entity to preferential treatment beyond the
recognition of capabilities required for such designation," and it
may be perhaps a degree of semantics. But it does concern me as an
issue of policy because the policy is clear.

Dr. OSTENSO. I think that is what I am trying to say.
The only preferential treatment they do get is the recognition of

achieving quality.
Mr. BREAUX. How about for funding?
Dr. OsTENSO. They do not get special treatment -for funding. They

have to compete though through the same review processes that
any other institution does.

Mr. BREAUX. When we speak about reassurance and continuity of
funding, I do not want to belabor the point, but it seems in your
written testimony you are talking about continuity of funding, and
preferential treatment that Sea Grant is going to receive.

Dr. -WHrr. Mr. Chairman, I think your point is well taken. I
think in the past we have indeed taken the view that once a
university gets to be a Sea Grant college, that if there were to be a
tightening of funding, we would attempt to retain the Sea Grant
college network around the country as a matter of general priority,
and that needs to be looked at.

Mr. BREAUX. Another question on funding too because we have
some tremendous problems with this.

You stated the goal of the Sea Grant Program is to develop a
system of 20 to 25 institutions around the nation.

We have how many now?
Dr. OsprEso. Twelve.
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Mr. BPu UX. In light of the funding, is that a realistic goal?
I am concerned that we are going to get ourselves spread so thin

that we are going to have 20 or 25 institutions around the country
that are inadequately funded.

I would rather have fewer institutions funded to their capacity
than spread us so thin that it loses its effectiveness.

Does that make sense to you?
Dr. Oes so. That makes eminent sense to me. The goal of the

number of ultimate institutions was a clearly depicted goal. We
want all the institutions to be viable ones, and the rate at which we
achieve this goal is going to be determined by available resources.

Dr. Wmr. Yes, it seems to me, Mr. Chairman, that again that
point is well made; that the number of Sea Grant coleges cannot
increase to a point where we do not have the flexibility or limited

-funding of projects. That means that the number of Sea Grant
colleges at any one time is obviously going to be limited by the
amount of funds that we have available at any one time.

And in order to assure that there is enough funding for Sea Grant
activities, other than Sea Grant colleges.

Mr. Biwvux. Now, I am concerned about the Sea Grant Program
because, last year, we expanded i two major areas by adding the
national program and the international program.

Neither of those received one nickel in appropriations. That gives
me a great deal of concern, whether we should continue to autho-
rize these programs, and yet not have them carried out.

On the international program, I am concerned, and I know Ms.
Ridgway is going to testify in greater detail on this point. I do not
want to see it become an international aid program. I would hope
that we would get something in return for what we are giving out.

Yet, again, we see no funds for the international programs. So if
you have no funds, you might as well not have the program. It gets
down to the bottom line decision.

How do you feel, Dr. Ostenso and Dr. White, on both of the
matters-the national programs and the international programs?

Is it something that we ought to look at again to determine
whether it is feasible in light of the funds that we are going to be
receiving?

Dr. WHrr. I think it is clear that the present budget before the
Congress does not provide funds for these two provisions.

However, I believe that these provisions do have value, and - I
would think that hope springs eternal in regard to funding, in that
the authorization would be for a period of years. And as the
financial conditions warrant, we may indeed be able to get addi-
tional fundin.

So I think these are provisions that are useful, and I do not think
the fact that they have no funds right now should cause us to
terminate those.

Mr. Bmux. Can you shed some light, Dr. White, on what kind of
response that Secretary Kreps or yourself or anyone else who
perhaps went up to the tower of OME to rationalize receiving
funds?

We do not talk very much with OMB. I was wondering what kind
of reaction you folks at Commerce receive.
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Dr. Wmr. First, the Department of Commerce requested funding
since it was authorized under the law.

The 'Ands were not provided for as in the President's budget, and
that is about all I can say.

The judgment was made that, given the overall financial strin-
gency of the budget, these were two activities that did not need to
be started.

Mr. BREAUX. That is the point I want to make.
-. They say in light of the program that it is a good program, but we

just do not have the money to allocate at this point.
Dr. WHrr. I could not zero in on the specific reason, Mr.

Chairman.
Mr. BREAUX. On p ge 10, Dr. Ostenso, in the second paragraph,

you say that "We are, however, anxious that international partici-
pation under the Sea Grant aegis not be limited to less developed
countries."

Now, again, on the policy statement, I think it is important that
the policy authorized by this committee be followed.

On page 10 of the Conference Report last year, the language says
that the international program-I am not sure I agree with this,
but this is what it said.

"(1) enhance the research and developing capability of the devel-
oping foreign countries-." and perhaps you got confused because I
was reading back to the original explantion of this, which is
supposed to be clarifying language in the program that is to be
carried out and it reads as follows:

"The conferees intend that the term 'developing foreign nation'
include any foreign nation other than a foreign nation which is
ineligible for designation (under section 502(b) of the Trade Act of
1974 (19 U.S.C. 2462(b)) as a beneficiary developing country under
Title V of such Act."

I can understand how anyone reading that would be confused as
to what it actually meant. But I think we are talking about the
program of developing countries.

Your statement is a statement of policy that seems to indicate
that the international programs not be limited to developing foreign
countries.

Dr. WHrrE. I think the suggestion here, Mr. Chairman, is that we
believe that the resent language is too restrictive, given the-kinds
of things we might wish to do which we think would be beneficial to
our country in the international scene. And the suggestion here is
that the language be broadened so that we can enter into cooperat-
ive programs with other countries. .

A good example is given here, namely the aquaculture capabili-
ties of Japan. We can certainly learn a great deal from the Japa-
nese by cooperative programs with them.

Mr. BRaLiiX. My time has expired.
Mr. Oberstar.
Mr. OmRwaR. Thank you, Mr. Chairman.
I would like to follow up on the Chairman's questions related to

the number of Sea Grant colleges, but first to welcome Dr. Ostenso
as Director of the Sea Grant college Program. You have a very
important responsibility and I hope this committee can help point
some guidelines for you.

REST-W AVAKADIAV
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Following up on your reference to the kind of program that the
Land Grant Colleges became, do you have a game plan for establish-
ing those 20 to 25 Sea Grant colleges?

Do you have plans for geographical distribution?
Is it already set within the agency or is this something that is

going to develop on its own?
Dr. Osrwso, Yes, there was a general game plan in deciding the

number of Sea Grant colleges, the ultimate number, and this was
based on geographical distribution and needs.

Again the plan was not specific to the point of designating any
given State, so it was a regional type game plan.

Mr. OBERSTAR. There is a geographicl distribution plan then for
future Sea Grant colleges to be established?

Dr. OSTzNSO. Yes, to have representation in the inland Great
Lakes States, and representation along all our coasts.

Mr. OBEPrTAR. There is developmental stage to which the colleges
must pass, the different colleges and universities must pass to
become Sea Grant colleges.

Do they start with projects in order to win Sea Grant college
status, is that right?

Dr. Osmso. That is correct.
And an important element to this is a commitment on the part of

the institution or State that is involved, and because it dos involve a
commitment from them, there is a limit as to what kinds of game
plan we can have. The initiative does have to come from the State
or institution.

Mr. OBEsArs. So you look to the State to see how much in
matching funds will be provided by the institution, the State legisla-
ture or other sources, is that right?

Dr. OmNsO. The law requires that one-third has to be matching
funds. In fact, the average is significantly higher.

Mr. OBEPsTAR. So, regardless of the quality of the program, if the
commitment in terms of funding is not evident from the institution
or the State, or other sources, then you lose interest in them?

Dr. Cswso. That is right.
With the exclusion of the new national program initiative, the

law does require one-third non-Federal matching funds.
So any institution who aspires to come into the Sea Grant

network does have to-
Mr. OsERSAR. What level of funding would you need in order to

support 20 to 25 Sea Grant colleges?
Dr. Osl'Eso. The lastest figure on that is quoted by the NACOA

report. I think the number was $55 million.
Mr. OBESTAR. And you are about half of that in the current

budget?
Dr. OsNso. That is correct.
Mr. OBmRSrAR. Do you get any encouragement from OMB to seek

any increase?
. WHITm. I would say the encouragement has not been very

strong, sir.
Mr. OBmrAm. Well, is it up to Congress to do the watering, and

as the Epistle of St. Paul says, "Let God give the increase"? 'God"
in this case being OMB.
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Dr. WHITE. Do you wish us to place our faith in Congress?
Mr. STUDDS. OMB.
Mr. OBERSTAR. Your testimony with respect to user problems,

what uses and what users?
Dr. OSTENSO. I think there is a whole multitude of problems

ranging from improving commercial fishery gear to advising food
processing plant operators-a whole spectrum of local, regional,
national and international.

0Mr. OBERSTAR. Your statement was lacking in this kind of specific
information.

You referred to various projects, but I would have personally
liked to see some reference to rather outstanding ones, some things
that contributed unique concepts or made unique contributions to
our fund of knowledge about the oceans and the Great Lakes.

Dr. OSTENSO. Mr. Oberstar, I neglected these from my specific
testimony for two reasons.

One is that our annual report, which is going to be a rich source
of this information, is on the press now.

And, secondly, Mr. Holl6mon is going to address a dimension of
this in his testimony. I do have some examples I could give if the
press of time does not preclude it.

Mr. BREAUX. The time of the gentleman has expired.
Mr. Pritchard.
Mr. PRrrcHARD. Thank you, Mr. Chairman.
Dr. Ostenso, I am mindful, number one, that you have been with

the program for just 2 months, so I am not sure it is fair to try to
sort of hang all of this on you.

There is frustration here if we pass something here in Congress,
and OMB does not comepp with the dollars. And I must say, it is
nice to have OMBffffmy back and on somebody else's back.

I do not have to explain to them any more. But you are OMB
now--

Mr. STUDDS. They are the same people.
Mr. PRITCHARD. But it does not make much sense to increase Sea

Grant-college funding unless we at least keep ahead of inflation.
Have you included the inflation costs here and have we kept pace

with funding, or have we slipped back a little bit?
Dr. Wmm. I think it is fair to say that the program has not kept

pace with inflationary increases.
Mr. PRITCHARD. it is terribly mpo rtant if we are to proceed as

many of us think we should proceed with respect to the Law of the
Sea Conference, that we gear up for international approaches in
exchange of information, and how in the world can we do this if we
do not have the imoney-I guess I should ask you, Dr. White.

Dr. WHITE. Well, sir, we do not have money, that is clear. The
Department requested the money. As long as the legislation autho-
rizes it, we will continue to request the money.

Mr. PRrrCHARD. Sea Grant may have to get further into this
international area unless we get special legislation. I would agree
with your contention regarding the short sightedness of our efforts
with the developed nations, because if it is to-be a two-street and we
are to gain from this exchange, much of the information that we
will gain comes from developed nations. And as one who is really
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concerned with why -the hatcheries in Japan are able to produce
around 2 to 1 over our hatcheries, it wouldbe of great value to the
United States to frnd out how they are doing so well. The Japanese
have been able to intervene in the life cycle of the salmon in a very
sophisticated way to achieve a high level of hatchery efficiency.

And obviously, we are not going to learn as much from just
dealing with underdeveloped nations alone and so I am delighted
you made that point.

In past OMB criticisms of your program, one of the things they
talked about is the fact that when we deal with training in the
fisheries field, it is very hard to achieve cost effectiveness because,
as you train our fishermen to take more fish With more efficient
gear, we still have the problem of open-access resource which tends
toward inefficiency.

How can yousbow cost effectiveness in these programs? Are you
aware of their criticism?

Dr. Osmwso. Yes, sir; there are programs that lend themselves to
cost-benefit analysis. It would be inappropriate to try to put-a cost-
benefit analysis on programs that lend themselves to protecting the
environment and intangible assets. There are programs that are
quite admissible to cost-benefit analysis; and we are starting a
program in the office to analyze some of these and in fact I have got
some succinct examples here which Mr. Hollomon is going to talk
-bout in his testimony.

Mr. PRrCHARD. I realize that; but what is the result when OMB
looks at your program? Do they expect a percentage of your pro-
grams to be cost effective? Do they expect a percentage of your
programs to be cost effective? How do you get around this analysis
on their part? I guess what I am searching for is how does 0MB
apply standards to your programs; do you expect all of them to be
cost-effective?

Dr. WHITm. Sometimes we are fully aware of what criteria they
---are using in judging our programs and sometimes criteria change

from time to time also. So we do the best we can.
Mr. PRITCHARD. I guess-it would be helpful if we asked OMB this

question.
I think we ought to' ask OMB, as long as they are making a

decision on the amount of money that goes into this program. e
ought to ask them how they make the judgment. Because if they are
putting this standard of cost effectiveness on these programs, they
are seriously hampering the program of fisheries in this country. I
think we are maybe of one mind here. We will have a chance to
talk to you more about that.

Mr. BWAux. If the gentleman will yield on that very point.
That is the problem we had last year about getting OMB to come

up and tell us about some of the decisions they are making, real
policy decisions as far as the program and of course traditionally
they refused to appear, trying to justify something that we might
not agree with.

Mr. ParrcHA1W. In this case, we are not trying to justify, but
rather, examining the methodology, because it seriously affects how
your program will be shaped.
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Mr. BPmux. The time of the gentleman has expired.
Ms. Mikulski?
Ms. MiutaK. Yes.
I am a new member of Congress, so some of my questions might

seem elementary to you.
The basic question I have is, how do you get to be a Sea Grant

college?
Dr. WHrr. By first meeting the program requirements. Secondly,

the Sea Grant college status as to the excellence of the work of the
university. They will make a recommendation to us and, through
us, to the Secretary of Commerce, to designate a Sea Grant college.

Ms. MIKULSKI. You have to be a Sea Grant college in order to get
a fellowship out of this program?

Dr. Os=Nso. No; that is not my interpretation of the law, and
that is not the way we intend it.

Ms. MixurLsa. You apply to whom?
Dr. Osrioo. You apply to the Office of Sea Grant. You can apply

for a project grant from the Office of Sea Grant, and that project
grant could be for supporting. fellowship programs.

Dr. OaNso. We yave university-based programs; applicants
would have to go through the college, and the institution would
have to provide management support for them.

Ms. MIKumsK. If I wanted to study and get a grant and I was a
student at Johns Hopkins,-

Dr. Osmso. The initiative has to come from the institution
which also has to put up one-third matching funds.

Ms. MIKULSKI. In your annual report you have a list of colleges
and universities, they do have project grants and fellowship
programs:

Dr. OSmNSO. Yes; indeed.
Ms. Omrmso. What I also need to know, then, regarding grants is:

how many applied; how many were accepted by you; and how many
were turned down strictly on the criteria of lack of money rather
than excellence, or creativity or some other things?

Dr. Oswxso. I am newer at this job than you are at yours; so I
would like to defer that question to one of my program officers who
may have the answer to that.

Mr. Amiiou. My name is Afthur Alexiou; I am the Associate
Director for Programs at Sea Grant.

Up until the present time, we have not had direct grants to
universities for fellowships. We have made grants to the National
Fisheries Institute and to the Society for Naval Architects and
Marine Engineers that acted as our agents for providing
fellowships.

The new legislation, the Sea Grant Program Improvement Act,
provides for an extension of that type of activity by providing for
fellowships. So we do not have a record of the number of people who
have applied and have been turned down.

Ms. MIKULSKI. Did you say two were turned down.
Mr. Auizxou. No; we do not have a record.
Ms. MiKuLsw. Then, how do you know how much money to ask

for?
Dr. WHITm. Let me try to answer your question.
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I think he answered a different question.
Ms. MIKULSKI. Let me give you the point behind my question.

Doctor, I would like to know how many people applied and if they
had ideas, to have money provided to them for opportunities to do
research?

Dr. WHITE. We have provided such numbers previously. I cannot
give you the number now but the number of applications exceeds
the amount of money that we have. So to that, we can generate
such information to you. I do not have it available now.

Ms. MIKULSKI. I would like to have that information furnished to
me and, Mr. Chairman, I ask unanimous consent that it be entered
into the record.

Mr. BRAUX. Without objection, it will be made a part of the
record.

(The following was received for the record.]
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RESPONSE TO QUESTION CONCERNING AMOUNT OF PROPOSALS

RECEIVED, AWARDED AND DECLINED

During the 15-month period covering FY 76 and the transition

quarter, the Office of Sea Grant received proposals totaling $47,000,000

and, out of these, awarded grants totaling $29,000,000. This included

individual project, coherent area, institutional, and Sea Grant College

proposals. Each Sea Grant College, institutional and coherent area

proposal is made up of a number of individual projects, many of which

do not survive the evaluation process. Since each Sea Grant project

averages approximately $30,000, we estimate that the number of projects

declined in the total of $18,000,000 was roughly 500-600. This extrap-

olation is not precise since projects are frequently funded at a level

less than that requested.

This does not tell the whole story. Each major institutional and

Sea Grant College program has a screening process of its own. Thus,

even before a proposal is submitted formally to our Office, a number

of projects will have already been sifted out at the state or university

level, some for lack of merit, but most because of the realities the

Sea Grant budget obtain. A very tight proposal with realistic budget
A

requests is much more likely to get favorable reviews than one far out

of line with Sea Grant's capability to support. In this aspect, the

University of California program, which embraces a large number of

university campuses, as well as a state agency, is representative of

the national trend. Last year, California declined one out of three

projects at the state level; i.e., even before the proposal was submitted
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to the National Office. It should also be remembered this was a period

during which it was widely known that the Sea Grant Program was being

leyeI-funded. v

This Rhowledge by itself is a powerful inhibiting factor. Prepara-

tion of proposals is a time-consuming process. While investigators are

qutte willing to compete for support via the unsolicited proposal route

when there is a reasonable chance to obtain support, tney become less

than enthusiastic when funds aren't available for new initiatives. In

a level-funded year, approximately two-thirds of the Program's total

grant budget is slated to support continuing proje'fts and one-third goes

to new or follow-on projects-. The latter are frequently the product of

proven Sea Grant investigators. In any-year that the President's budget

shows an increase for Sea Grant, the dollar total of proposals received

increases sharply. Obviouslyr- the National Office is not hearing from

a large number of potential principal investigators because of the

realities of the funding limits under which the Program is operating.

A case in point is the status of the National Projects Program

authorized by the Sea Grant Improvement Act. The Sea Grant Office

experienced an immediate escalation of informal discussions with potential

investigators whose contemplated projects would easily account for the

$2.7 million authorized. Since no funds were appropriated for FY 77, and

.none are in the FY 78 budget either, submission of proposals has been

steadfastly discouraged. Even so, some investigators insist on submitting

informal proposal concepts (without dollar figures) with an eye to the

future.

4k
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Ms. MixKUEm. I have no more questions.
Mr. Bmuux. Congressman Studds?
Mr. STUDDS. Thank you, Mr. Chairman.
Dr. Ostenso, first of all; I am aware-and I am sure you are-of a

number of proposals for Sea Grant assistance in elementary and
secondary public education. Have you or are you contemplating
getting into those areas?

Dr. Ommso. We are getting into the area to the extent that we
are using the expertise and infrastructure of the program f assist
State and local educational organizations for developing the marine
content of their curricular.

Mr. STUDDS. Is that a yes or a no?
Dr. OmNso. That is a yes. We are pursuing three courses of

action.
One is working on an interagency agreement with the Office of

Education, at a national level to assure that our expertise is
available in promoting pre-college marine education.

Clearly, they are the lead agency in this area.
Mr. SUDDs. By "lead agency,' do you mean the funding agency?
Dr. OmrNSO. No; we will use our expertise and resources and

infrastructure to assist the Office of Education at the Federal level.
Mr. STUDDS. Will this resource and expertise involve the granting

of funds? "
Dr. OmNso. We can grant funds.
Mr. STUDDS. Have you?
Dr. OsrmEso. We have not.
Mr. STUDDS. Do you contemplate doing so?
Dr. OSTNSO. We have had a fairly extensive program, largely

through our advisory service in working with local communities.
We have not done any curriculum development at the Federal level.

Mr. STUDDS. On page 4 of your testimony, at the bottom, you give
a breakdown, for fiscal year 1976, of the three missions of the
program: research, 55 percent; education, 8 percent; and advisory
services, 24 percent. I take it that is an overall average and that
those figures differ widely from Sea Grant institution to Sea Grant
institution.

Dr. OsTwso. That is quite true.
Mr. STuims. Are there any Sea Grant institutions that have only

one or two of the three components?
Dr. OsTrNSo. I do not think there are any institutions designated

Sea Grant colleges that have only one or two fo the components.
Mr. Au o-u. To be an Institutional Program, a university must

have all three. A Coherent Area Program can be so designated with
only one or two components.

Mr. STUDDS. I am not concerned with the incoherent programs.
Mr. Auxxou. Sea Grant colleges must carry on functions in all

three areas.
Mr. STUDDS. How widely do they vary?
If you do not have that now, would you submit to us a list of the

12 Sea Grant institutions with these three percentage breakdowns
for each institution?

Mr. Auzov. Yes; we could; and for the Sea Grant colleges the
variation is not large.
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[The following was received for the record.]

DISTRIBUTION OF CURRENT FUNDS AWARDED TO SEA GRANT COLLEGES

EDUCATION ADVISORY PROGRAM TOTAL
RESEARCH & TRAINING SERVICES MANAGEMENT

UnLvorsity of $ 263,389 $ 36,060 $281,970 $253,581
North Carolina 31.54% 4.32% 33.77% 30.37% $ 835,000

University of $ 539,992 $ 96,300 $ 42,586 $160,422
Delaware 64,34. 11.47% 5.07% 19.111" $ 839,300

Texas A&M $ 651,250 $ 26,150 $452,600 $180,000
University 49.71% 2.00% 34.55% 13.74% $1,310,000

Massachusetts $ 640,800 $ 75,100 $293,600 $130,200
Institute of Tech. 56.23% i 6.59% 2 25.76% 11.43% $1.139,70

University of $ 653,900 $145,950 $400,800 $179,750
Hawaii 47.37% 10.57% 29.04% 13.02% $1,380,400

University of $ 888,200 $192,100 $408,600 $101,700
Washington 55.84Z 12.182 25.69% 6.402 $1,590,600

University of $ 635,797 $ 37,604 $342,433 $209,166
Wisconsin 51.90% 3.07% 27.95% 17.07% $1,225,000

University of $ 640,820 $ 46,127 $259,710 $174,343
Rhode Island 57.16% 4.11% 23.17% 15.55% $1,121,000

State University $ 486,362 $217,700 $292,000 $106,638
of New York 44.11% 19.74% 26.48% 9.67% $1,102,700

University of $1,133.391 $305,748 $394,792 $286,069
California 53.46% 14.42% 18.62% 13.49% $2,120,000

Oregon State $1,066,000 $ 61,500 $428,400 $119,800
University 63.61% 3.67% 25.57% 7.15% $1,675,700

State University $ 498,900 $ 72,400 $299,900 $124,000
System of Florida 50.13% 7.27% 30.13% 12.46% $ 995,200

L104: oi a
3/14/77
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Mr. STUDDS. It is not?
Mr. Aiuxxou. It is not.
Mr. STUDDS. For example, regarding the component of advisory

services, is there not a significant gap between the University of
Rhode Island and MIT?

Mr. Aumxou. In the total number of dollars that go into it, it is
significant if you would call a percentage of 5 percent large. My
estimate would be that that would be the difference from the norm
of the two programs.

Mr. STUDDS. But in any event, I would appreciate it if this
committee could have those figures. As I think you know, I am
concerned about what appears to be to me a great de-emphasis in
our part of the world on the final components of extension-
whether the expertise actually gets to people who can use it.

Mr. ALzmou. We will provide it.
Mr. STUDDS. On page 5, Dr. Ostenso, you start to break down the

distribution of funds within the research category. As far as I can
tell, you get up to 56 percentage. You say 22 percent of the funds
were devoted to the development of living and mineral resources; 12
percent to ocean engineering, resource recovery and utilization and
transportation systems; 16 percent to marine environmental re-
search; and 6 percent to socioeconomic and legal studies.

I add that up to 56 percent. What happened to the other 44
percent?

Dr. OsTzNsO. That is the 55 percent; that is a breakdown of the 55
percent in research.

Mr. STUDDS. I see.
Dr. OsTwsO. That is a bit confusing.
Mr. STUDDS. Okay.
On page 7;* you refer to a New England Marine Advisory Service.
What is that?
I assume that is not to be confused with the Atlantic States

Fisheries Commission, the New England Council, or the Sea Grant
Review Panel.

What in the world is the New England Marine Advisory Serivce?
Dr. OSTENSO. That is a consortium of various advisory services.
Mr. STUDDS. What does it do that all these other advisory services

do not do?
Dr. OsTmso. It shares its resources and tries to work under one

banner.
Mr. STUDDS. You must be advised to death.
Dr. OsTzNSo. This is not to give us adivice.
Mr. STUDDS. Who are they advising?
Dr. OSTzNso. Fishermen. The idea is to translate the products of

the Sea Grant research program-into application.
Mr. STUDDS. Who are the members of the New England Marine

Advisory Service?
Dr. WHITE. This is merely a collection of the Advisory services in

New England which banded together under the one title.
Mr. STUDDS. By "advisory service," you mean MIT's new exten-

sion service?
Dr. OsTENsO. That is right. And if one has expertise that another

one has not, they can exchange.

94-496 0 - 77 - 6
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Mr. ST DDs. Just in case all those folks do not give you enough
advice, you want to enlarge your review panel. Is that right?

Dr. Omrwso. The advisory service is more than an advisory
panel. It is an extension service. The review panel advises us on
contents.

Mr. Btaux. The time of the gentleman has expired.
Mr. Forsythe?
Mr. FoRsTH. Thank you, Mr. Chairman.
I would like to continue a little bit in the area that Congressman

Pritchard was discussing, the international field.
I recognize that until you do get some money, it is going nowhere.

But I certainly would hope that we can get funcling for these
international plans.

As I understand the law, there is no mandate for participation by
the other nation in terms of matching funds for any particular
program. But is it the intention of your organization that there will
be some quid pr6 quo so that there are true cooperative programs?

Either matching as to dollars or matching as to efforts and
exchange of data within the program could be pursued. We should
be careful that we don't get into a situation where other nations
expect handouts which are of sole benefit to them.

Dr. WHm. We would envision that this would be cooperative. We
would certainly expect participation on the part of the other side.

Mr. FoR.ymz. Do you foresee that the only way to get significant
return from this effort would be to enter into programs with either
developed or partially developed nations?

Dr. WHITm. No.
We have to ask ourselves also what we would define in terms of a

return. It seems to me that if it is a result of a cooperative effort
with a developing country, they would not be able to develop their
fisheries resources and become less dependent on outside help for,
let us say, protein resources. C

I think this would be a benefit which would be in our national
interest in raising the living standards of a nation like that.

Mr. FORSyzHE. I think that does raise what seems to me is a
significant point which is the goal of this program.

Is it a scientific research program to provide a basis for generat-
ing scientific information of interest to the parties involved or is it
just another aid program?

Dr. WHirr. The latter is, I think, what is intended. That is in the
process of building up technical capability or assisting a nation in
its capability. They would be in a position, as a result of that type of
capability, to help develop. their own resource.

I would not visualize this as an aid program.
Dr. Osmwso. If I might add, there are a number of dimensions to

national benefits. One is that the way the Law of the Sea negotia-
tions are going there will be a stipulation that for a research vessel
to work in "controlled waters", [however they are defined], will
require giving the "host" nation an opportunity to put a scientist
aboard, get access to the data, et cetera.If the host nations have no
scientist to put aboard or no one technically competent to use the
data, then we can reasonably expect that the gates will be closed for
us to enter their waters.
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I think there are a lot of dimensions to the -national benefit from
this program. -

Mr. FoRSYTHE. I think we are i agreement.
It seems that the important thing is that we have the ability to

foster the kind of research needed to increase world protein-and yet
must still take that other step of supplying it to those who cannot
do more than part of the development on their own.'

But this program really should be very heavily weighted toward
the development of the technology and doing basic research and s0
on.

Thank you.
Mr. BPw ux. Thank you, Mr. Forsythe.
Mr. Hughes.
Mr. HUGHES. I have no questions.
Mr. BRzAux. I would like to thank you gentlemen for being with

us this morning.
I have two points that I would like to make.
Number one, I am concerned about changes in a policy sense that

seem to differ from the language mi the bill that we passed or the
language in the bill that we passed or the language in the report. By
that I am referring to two things that we came across-mterna-
tional programs being geared to developed nations as opposed to
developing nations.

And the second point is that Sea Grant colleges and Universities
receive preferential treatment. I would hope that you would consult
with this authorizing committe when we seem to have a contradic-
tion in policy question. I am not saying we disagree with that,

But once we put it down in the report, we would like to see it
carried out with this intent. And there is a good reason why it
should be.

We want to know about it if the legislation is not.workable.
The other point you mention on the annual report, that it is not

available for 1976 because of some problems, and one of the prob-
lems you mentioned is having no prior experience in the prepara-
tion procedures.

Well, that does not seem like an acceptable excuse. Surely some-
where in the body of Sea Grant operations is someone who has
experience enough to prepare reports to give to the Congress on
time. I am not unhappy about that, but I would see in the future
that they are ori time. It is kind of like tax returns. They are due on
the 15th and they have to be there.

Mr. PRrrCHARD. I would like to add that I think so many of these
reports are far too elaborate and not read by many people. Some
common criteria for publication should be established go on some
r rt, and you do not need to make these monuments to people.

e, the reports are simply ego builders for some of the people in
the Department.

As a former printer, I think we waste a lot of money. I think the
reports can be done in a reasonable fashion, but they do -not need to
spend the money that so often is speint in this area.

Dr. Osmso. I agree with you.
-Mr. Chairman, we did not get directions to produce that annual
report until October of this year.
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Mr. PRrrCHARD. We are not blaming you because you just recently
assumed this responsibility.

Dr. OSTENso. We will have the mechanism tooled up next year.
With regard to your earlier comments, Mr. Chairman, we cer-

tainly concur with coming to this committee for guidance, as we are
in the case of the international program and as we are with regard
to guidance in expanding the size and allowing for a 1-year renewal
of the term of the Advisory Committee.

With regard to the question of preferential treatment to Sea
Grant institutions, this is a kind of a gray area. There has been a
little inconsistency in the discussion here. On the one hand, there is
the desire to limit the number of Sea Grant institutions, and on the
other hand, the suggestion not to give preferential treatment.

Mr. BREAUx. We just make these as helpful suggestions. And I
think a dialogue between you gentlemen and the committee is
essential.

We thank you once again.
Our next witnesses will be a panel of two gentlemen, Professor

Herbert Hollomon from MIT, and Professor James Utterback also
from MIT, I understand, and Dr. William Ackerman of the National
Advisory Committee on Oceans and Atmosphere will be participat-
ing on thi panel.

[Discussion off the record.]
Mr. BREAUX. I would like the gentlemen to participate in anyway

you see it that you can work out your presentation.

STATEMENTS OF PROFESSOR HERBERT HOLLOMON, MASSACHU-
SETTS INSTITUTE OF TECHNOLOGY, AND PROFESSOR JAMES
UTTERBACK, MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Professor HoLMoN. Thank you very much.
My name is Herbert Hollomon. I am the Director of Policy

Alternatives at MIT. With me is Dr. Utterback, Senior Research
Associate.

We are before you without prepared testimony, but with refer-
ence to a major study that has been undertaken with respect to the
Sea Grant Program.

We should like to describe briefly the characteristics to that
study.

The final report will be available within' a matter of 2 or 3 days.
It is only a matter of editing at this point. And if you would like to
have that report--

Mr. BRFAUX. We would, Doctor.
You are saying that the time frame is a day or so?
Professor HOLOMON. The end of this week.
Mr. BREAUX. We would appreciate having it for the- record.
[The following was received for the record.]
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PREFACE

This report Is the result of a project funded directly from the
National Office of Sea Grant to the Center for Policy Alternatives at
MIT. The study was designed to provide policy guidance to enhance the
Sea Grant Program's positive contributions to domestic commerce and
the nation's trade balance. We have been encouraged to take an
Independent and objective view of the Program by both the Director of
the National Office and by local Sea Grant Program Directors. A special
note of thanks Is owed to Dr. Robert Wildman who generously gave of his
time and encouragement, and also provided access to needed Information
and administrative support from the National Office throughout the
eighteen month course of the project.

The work reported would not have been possible without the help of
a large number of local Sea Grant Directors, principal Investigators
and managers of firms and associations, many of whom we Interviewed on
several occasions and often asked to provide further detailed Information.
Interviews were conducted on a strictly confidential basis and analyses were
reported on an aggregate basis to allow us to deal with sensitive and
sometimes proprietary Information. We appreciate the splendid co-
operation and high degree of Interest of those who provided the data
reported here and regret that we cannot thank them by name.

Dr. J. H. Hollomon, Director of the Center and principal Investigator
for the project, Dr. James M. Utterback, Dr. Blair McGugan and Dr. Linsu
Kim are responsible-for the report's contents. However, the work on
which it is based was done by a larger group of research staff, students
and faculty who are listed on the following pages. A brief note Is given
to acknowledge the special role of each contributor on whom we depended
for the varied talents and research required to produce this result.
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AN ANALYSIS OF THE POTENTIAL COMMERCIAL AND FOREIGN TRADE IMPACTS

OF THE SEA GRANT PROGRAM

1.1 Introduction

What potential economic Impacts, particularly In terms of foreign

trade, might we anticipate from projects supported by the Sea Grant

Program? An attempt to answer this question and to provide policy

guidance to enhance the Program's general economic Impact Including

balance of trade is reported here. It Is clear that the Sea Grant

Program has primary objectives and outcomes other than direct economic

benefits. Educational, environmental and research activities In support

of enlightened use of the oc"ns and coastal zones are of great Importance

regardless of any direct economic benefits. Yet many Sea Grant projects

do have direct economic potential, and our analysis Is based on a detailed

study of a sample of projects with apparent commercial promise.

We also studied a sample of firms in related-industrial sectors-,

This followed gaining a general appreciation of the sectors potentially

Involved and making a selection of those most directly associated with

Sea Grant activities. The objectives were to ascertain their structure,

sources of technology, need for technology and their innovative character-

istics. The Information obtained was used to evaluate and modify,

as required, the results of the project analyses. The possible Impacts

on foreign trade were derived from an understanding of the domestic use

of the knowledge and technology produced by Sea Grant.

As a consequence, we have learned not only something of Sea Grant's

potential Impact on foreign trade, but also:

" characteristics of projects such as their motivation and sources
of technical Information used, described In Chapter II;

" domestic economic consequences of projects such as creation of new
products and new firms, described In Chapter III;
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* differences between more and less successful projects, Judged in
commercial terms and implications for university-industry Interaction,
as noted In Chapter IV;

o size and distribution of firms, domestic and International market
characteristics, current production processes and competitive
Issues in various industry sectors as summarized In Chapter V;

o the differing role of technology, the needs and opportunities for
research, and technical support In the various Industry sectors
studied and suggestions for Program emphasis, as discussed In
Chapter VI;

* finally, some speculations on possible new directions and areas of
opportunity for future contributions to commerce and trade from Sea
Grant Programs as outlined in Chapter VII.

1.2 Research Questions and Approach

How are Sea Grant projects having commercial potential Initiated?

What are their characteristics In terms of sources of matching funds,

nature and timing of contact with Industry, sources and use of technical

Information and consultation, and what research Is being done elsewhere
related to Sea Grant projects? To answer these questions, we studied

a sample of 77 Sea Grant projects at 26 different institutions which project
documents Indicated had Possible commercial Importance. We then obtained
a history of each project's development and key events and relationships

which shaped Its development. These data are reported and the above

questions are addressed in Chapter II.

What is the commercial potential of Sea Grant projects? What might
we expect from them in terms of the commercial form that results might

take, growth of existing business and formation of new business, sales,
profits and balance of trade? What barriers might limit the use of
project results?

To answer these questions, we conducted an Independent analysis of

each project in our sample. Sources of data included primary Interview

data, project reports and publications, published sources and reference

works, and further consultation with principal investigators and industry
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sources. We first attempted to estimate the maximum possible annual

value of sales (or production in the case of a cost saving change) and

costs expected to result from a project using optimistic assumptions.

Then this estimate was reduced by taking into consideration existing

competing alternatives, barriers to use, timing of market development and

market share to arrive at the fraction of maximum possible sales that might

actually be realized. An estimate then was made of each project's impact

on foreign trade considering possible import substitution and possible

creation or expansion of exports. These estimates were continually

tempered by the background knowledge assembled about the Industrial

sectors involved. Finally, the sector studies were carried out in such

a way as to allow both a general and a specific re-evaluation of the esti-

mates. The resultant data are presented and the questions posed above

are addressed In Chapter III.

What relationships exist among characteristics of Sea Grant projects,

their timing and technical success and potential commercial results?

What characteristics of the projects themselves might be related to

their having greater or lesser commercial potential? How might an

answer to this question help in selecting and encouraging particular

projects and in assisting principal Investigators?

To answer these questions we correlated various outcomes such as

number of firms interested in using project results, formation of new

firms, estimated sales, profits, export and balance of trade contributions

with each project's characteristics, such as how it was Initiated and

funded and how Important information was obtained. The current stage of

projects' development and degree of technical success were considered as

Important parameters which would strengthen other relationships. The

results of this analysis are presented in Chapter IV.

What patterns of change are apparent in different Industrial sectors

and what general guidelines do these suggest In terms of needs and
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opportunities In the sectors studied? What types of change and sources

of change are most prominent In each sector, and what are the factors
facilitating or Impeding Its progress? What is suggested In terms of

broad program support and directions to be taken by Sea Grant?

We reviewed literature and reference sources to determine each

sector's major markets and products, finance, organization (large

corporations, cooperatives, family enterprises, etc.), sources and types
of regulation, and other relevant factors. With this background knowledge

at hand and drawing on the counsel of several knowledgeable members of

the Industrial community, a list was compiled Including the firms

ment'oned In project interviews, firms participating in Sea Grant projects,

appropriate associations and conference attendees. From this list and

emphasizing species with Importance In domestic markets and In foreign

trade, Interviews were arranged with senior managers In each of more than

fifty firms and associations. These data are summarized In Chapter V.

The primary objectives of the sector studies were to discover the

needs for technology in the selected Industrial sectors and to validate

as far as possible the economic and trade Impacts observed in the project

studies. However, the Interviews also provided a comparative view of the
pattern of product and process change in each sector and some consequential

suggestions for the most appropriate type of Sea Grant support. This com-

parative analysis Is presented in Chapter VI.

Each of the chapters, from II through VI, not only presents original -

descriptive data and findings, but also has Implications for policy and
suggests opportunities for the Sea Grant Program at large. These are

the main themes of Chapter Vii concluding this report. The primary
purpose of our study was to describe and evaluate the foreign trade

Impacts of Sea Grant projects. It was sponsored directly by the National

Office of Sea Grant to provide policy guidance. The resulting findings

seem sufficiently varied and broad ranging to be useful to Program

Directors, principal Investigators and members of Sea Grant and other



87

-5-

advisory services as well. Thus, we have attempted to frame a descriptive

summary, normative statements about possible policy alternatives and

speculation about opportunities offering high potential to Interest

each of these groups in the concluding chapter. In sum, the theme of

Chapter ViI is what opportunities are revealed by our study of projects

and firms.

of
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II. STUDY OF SEA GRANT PROJECTS

11.1 Introduction

The purposes of this chapter are to describe the methods used to
study Sea Grant projects and to present the primary information obtained.
Following chapters will analyse their potential commercial and foreign
trade Impacts and then discuss project characteristics that seem to
be associated with high Impact or Its absence.

11.2 The Sample of Projects

Sea Grant projects funded during 1975 were Initially screene on
the basis of abstracts and other documentary evidence to identify those
which suggested an economic Impact was likely within five years. We did
not consider projects which were of a longer-range or service nature.
Interview data were ultimately obtained on a sample of 77 projects. About
two-thirds of the projects concerned living marine resources; fishing,
food processing, aquaculture, pharmaceuticals and fine chemicals; Most
the remaining third related to marine mining and waste treatment (see
Table 11.2; Tables are numbered to correspond to sections of the text).

Projects were Included from each of twenty-six institutions. The
resulting sample is. widely distributed and Is very representative of
Sea Grant coverage, over time, by species and by Industrial sector. Its
only bias, by design, is toward projects with early commercial results.

11.3 Conduct of the Study of Projects

Information was gathered In personal interviews with Principal In-
vestigators and ranged from one to two hours and usually involved two
persons associated with our project. A list of pre-selected topics and
questions were used to conduct loosely structured, essentially open-ended
Interviews in order to gain as much as possible from the Investigators'
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TABLE 11.2

DISTRIBUTION OF SAMPLED PROJECTS BY

INDUSTRIAL SECTOR

Aquaculture

Fishing

Food Processing

Pharmaceuticals and Fine Chemicals

Waste Treatment

Leisure and Land Development

Marine Mining

Marine Construction

Other

Number of Projects

21

8

13

11

8

2

6

6

2

77

14-44W 0 - 7 -I
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own insights and views of a project. The second participant In an Interview

was to check that all areas of Interest were covered and to take notes.

Principal investigators for each sampled project were asked to describe

the motivation for their project, its nature and results, their own assess-
ment of the areas and extent of its commercial Importance, and various

specific Indications of the Interest of Industry or other organizations In

using the project results. Essentially we obtained a history of the
key events and relationships which shaped each project's development.

The data reported below are a description of the characteristics
of the projects studied Including the sector and use toward which each

project was directed, how each was initiated and funded, how Important In-
formation was obtained and the nature of related work being pursued else-
where, technical obstacles encountered and technical results accomplished .

or expected, the principal Investigator's own assessment of the economic

outcome of his work, Its stage of development and timing of market

development.

We received splendid cooperation and Interest from the principal
investigators and other project personnel whom we contacted. All data

were obtained on a confidential basis and are reported here In either

an aggregated or disguised form.

The Interviews emphasized the technical aspects of each project. We
first asked about research goals, problems and obstacles as well as the

timing of the project and adequacy of funding. This was designed as a
way of-opening the interview on the principal Investigator's own ground,
to help us get acquainted and to check our understanding of each project

developed from available documents. Finally, we obtained the principal

Investigator's own assessment of the project's commercial potential.

40
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Interview notes were organized and recorded on a special form
under specific headings following each Interview. We often
checked back with the principal Investigator to obtain additional ,awterlal
or to verify Items. Finally, each project was classified using a number
of explicit characteristics and categories, previously established.

11.4 Initiation of Sea Grant Projects

Responses to questions about the motivation for and Initiation of
projects confirm the Idea that project sources are highly Individual,
diverse and decentralized. This fact lends Sea Grant much of its character
and has Implicl.t strengths and weaknesses to be discussed In subsequent
chapters.

Principal Investigators were the originators of project Ideas In
two-thirds of the cases, more than five times the frequency of any
other potential source (see Table 11.4). The principal Investigator
usually saw himself as the sole originator. Multiple sources were cited
In only 20 percent of the projects sampled. The next most frequently
cited source was the Sea Grant Program Office (in 13 percent or 10 of the
cases) followed by Industry or trade associations. Domestic and foreign
firms were Involved In the Initiation of 7 cases (9.1 percent of the sample).

As might be expected, most projects were essentially an extension of
the principal investigators' existing area of research Interest (see Table
11.4). Few projects were a change to Initiate a new area of research (11
cases or,14.3%) or apply findings In an unfamiliar area (9'cases or 11.72);
(for example, an expert in poultry nutrition might work on nutritional
problems of a marine animal). Finally, about equal emphasis was given to
hardware as to concepts. The projects sampled were about evenly divided
between those pursuing Investigation of new concepts, demonstration-or
verification of research results, or application of existing research
techniques and those Involving development or Improvement of products or
processes (see Table 11.4).
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TABLE 11.4

INITIATION OF SEA GRANT PROJECTS

Nube Pr t

The project concept originated with:

Principal Investigator 52 67.5
University Sea Grant Office 10 13.0
NOM Office of Sea Grant 1 1.
Industry/Trade Association 8 IN
Domestic Firm 6 7.8
Foreign Firm 1 1.3
Other 10 13.0

Base for Percentage 77 A

Project effort Involves:

Continuation of principal Investigator's
existing area of research 38 49.4

Application of research findings In the
principal Investigator's area of Interest 21 27.3

Initiation of research In area new to the
principal Investigator II 14.3

Application of research findings In area new
to the principal Investigator 9 11.7

Base for Percentage 77 *

Project goals focus on:

investigation of now concepts 28 36.4
Demonstration or verification of previous

results 8 10.4
Application of existing research techniques 14 18.2
Development of new product 14 18.2
Development of new process 19 24.7
Improvement of existing product .6 7.8
improvement of existing process 12 15.6

Base for Percentage 77 *

*Percentages total more then 100.0 due to multiple responses

a
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11.5 Sources of Additional Funds and Resources

Principal Investigators sought additional funds from a variety of
sources as can be seen from Table 11.5, The university, Industry and
all levels of government were given major consideration as potential
sources of additional funds. Foundations and foreign sources were con-
sidered In relatively few cases. The data In Table 11.5 Include all sources
of additional funds and not only matching funds as formally defined, If

another federal agency was approached for assistance at some stage In a

project (In several cases prior to Sea Grant funding or following Its
termination) then this was noted, even though such funds could not be
used as matching funds. Table 11.5 shows that Sea Grant's funding Is
clearly amplified from many other sources.

6

The role of the matching fund requirements In Sea Grant programs was
mentioned from a number of perspectives In our Interviews. For example,
some respondents felt It was Invaluable In providing greater Independence
at both the project and local program level, and helpful In Initiating
some projects on an exploratory or Interim discretionary basis. Others
noted the amplification of federal funds received with the result that a
larger number of ocean-related projects were pursued, Still others
complained about the additional administrative complexity Involved. We
were Interested, however, In the potential of the matching fund requirement
as a means of creating a l Ink between the personnel of a project and a
potential user and In creating a commitment on the part of a potential user
to the use of project results.

Industry was approached as a possible source of matching funds In
nearly two-thirds of the sample cases (47 cases, 61 percent) and provided
funds for about one-third of them (27 cases, 35 percent). We discovered
only 11 cases In which there seemed to be no contact with Industry, while
Information on project results was requested and Industry facilities were
used (to some extent) In a majority of the projects The categories In
Table 11.5 are not mutually exclusive. We can see that funds were often
sought from multiple sources and Industry expressed Interest In some
projects In several ways, for example, by providing matching funds,
facilities and technical personnel.
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TABLE 11.5

SOURCES OF ADDITIONAL PROJECT FUNDING

Number Percent
Principal Investigator sought additional

funds/services from:

Industry * 47 61.0
University 51 66.2
Foundations 8 10.4
Federal agencies 22 28.6
State and local government 37 48.1
Foreign sources 2 2-3
Other 2 2.6

Base for Percentage

Industry expressed Interest:

No 11 14
By requesting Information 53 68:8
By providing consulting personnel 20 26.0
By providing facilities 44 57.1
By providing funds 27 35.1

Base for Percentage "7r

* Percentages total more than 100.0 due to multiple responses
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Because our sample was chosen to emphasize projects expected to

generate Industrial potential, these levels of Industry Interest may be

higher than for Sea Orant projects In general. However, In themselves,
they would seem to represent more, end more substantive Industry Involve-

ment than Is typical of most government research support programs.

Different sources of added funds tended to be used for different

types of projects with university funding going to the more exploratory

and long range projects. Industry concentrated Its Interest on the more

applied projects, on those closer to fruition and on projects with a high

n~rcelved potential for sales and profitability.

11.6 Communication

Past studies of the successful Initiation of product development end

the use of research results have stressed the crucial part played by

Informal communication at every step In the process [l1. 'Knowledge of the

problems end the needs of potential users and the Interchange needed for
successful transfer of research results depends mainly on face-to-face

contact as does the effective acquisition of technical Information [2]. To

explore this area, we asked specific questions about key sources of In-

formation and consultation throughout the course of the projects studied

(see Table 11.6).

Many projects received Inputs from several sources outside the

university. Choices of alternative technical objectives and solutions
were often Influenced by the contributions of personnel outside the

Immediate project group. A high degree of contact was maintained with
potential beneficiaries In roughly half of the cases, and the principal
Investigator was highly and personally Involved In disseminating the

results of his project In a similar proportion of the projects studied.
Communication with Industry was highly correlated-with receipt of matching
funds and other assistance.

11.7 Related Research

In the course of discussing project events and conmunlcatlon, we
asked the principal Investigator to name specific sources, Individuals,
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TABLE 11. 6

COMMUNICATION

Numr Pernt

Prinipal Investigator utilized outside
personnel for consultations

Yes, from within same university 28 36.4
Yes, from outside same university 25 32.5
Yes, Industrial/trade association 5 6.5
Yes, industrial firms 25 32.5
Yes, from foreign countries 11 14.3
No 27 35.1

Base for Percentage 77 *

External personnel made useful contributions
In establishing the direction of the project:

Yes 42.9
No 53.2
No Information 3 3.9

Base for Percentage 77 100.0

Frequency of contact with potential beneficiaries
of the research was:

Minimal 18 23.4
Moderate 19 24.7
High 40 51.9

Pase for Percentage 77 100.0
/ "

Efforts to disseminate Information about the
project have proceeded through:

Sea Grant'advisory services 49 63.6
Submission of papers for publication 53 68.8
University publicity office releases 14 18.2
Personal contact with trade/publIc media 43 55.8
Other 39 50.6

Base for Percentage 77 *

* Percentages total more than 100.0 due to multiple responses

0
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and organizations with whom he or she had communicated about the project under
discussion. Thus we can say something not only about the frequency of
outside contact, as above, but also about the sources of contacts as seen
by the principal Investigators.

Table 11.7 shows that the principal Investigators were more familiar
with similar or related work being pursued in other universities than
with research going on In government-sponsored organizations or In both

*domestic and foreign firms. The Investigators appeared to have a broad
knowledge of related research activities. Only a small number of the projects
studied (11 cases, 14.3 percent) benefitted directly from foreign contacts,
though Investigators knew of related work abroad In many more cases.

11.8 Technical Obstacles and Outcomes

The probability of accomplishing the technical objectives of a project
Is often enhanced by greater levels of funding (3). Conversely, lower levels
of funds often require that project activities and schedules be stretched
out. Thus questions were posed about the sufficiency of funding and Its
relation to the accomplishment of technical objectives within the time
proposed (see Table 11.8). Three-quarters of the principal Investigators
Interviewed stated that they had sufficient funds to achieve the objectives
of the project In question on time, and these two measures ore highly
correlated as would be expected. In some cases where time and/or money
were Insufficient, a project wasessentlally an Initial effort and not a
complete piece of work by Itself, with the response being framed In terms
of the longer range goals envisioned. In most cases where time and funds
were Insufficient, the technical problems encountered had proven to be
formidable or unexpected difficulties had arisen.

Few of the projects were of a technically risky nature. In one-
quarter of the cases (19 cases, 24.7 percent) the technical obstacles to
be overcome were formidable and the major focus of the project (see Table
11.8). As might be expected, such projects are more likely to need
additional time and funds than those with fewer technical difficulties.
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TABLE 11.7

LOCATIONS OF RELATED RESEARCH
RECOGNIZED BY PRINCIPAL INVESTIGATORS

0

NPercent
Similar/related work Is being pursued by:

Other universities with Sea Grant funding 44 57.1
Other universities without Sea Grant funding 15 19.5
Other federal research program 20 26.0
Commercial R&D laboratories 26 33.8
None 13 16.9
Unknown 3 3.9

Base for Percentage 77 *

Similar/related work Is being pursued outside
of the United States by:

Universities 19 24.7
Foreign government research programs 32 41.6
Consmerclal R6D laboratories 24 31.2
None 14 18.2
Unknown 12 15.6

Base for Percentage 77 *

* Percentages total more than 100.0 due to multiple responses

6
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TABLE 11.8

TECHNICAL OBSTACLES AND OUTCOMES
AS SEEN BY PRINCIPAL INVESTIGATORS

NOWPerenL
Project goals can be achieved with current
level offunding

yes 57 74.0
No 20 26.0

Base for Percentage 77 100.0

Project goals are expected to be accomplished
within time frame of current projects

Yes 54 74.0
NO i 26.0

base for Percentage 73 100.0

Technical obstacles to be overcome aret

essentially non-existent 27 35.1
Moderate because of existing well-known

technology 31 40.3
Formidable--will be primary project focus 19 24.7.

lase for Percentage 77 100.1

Degree of technical success at present or as
estimated at presents

Complete failure technically 0 1.
Low success technically a 10.4
Moderate success technically 22 28.6
High success technically 27 35.1
Too early to evaluate 20 26.0

Base for Percentage 77 100.0
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Only eight of the sampled projects were acknowledged to be dls-
appointing In terms of technical success, and none were termed a complete
failure. Conversely, e large proportion (27 cases, 35.1 percent) were
more successful then the principal Investigator had expected at the
outset. In twenty cases (26.0 percent) the principal Investigator thought
It too early to make an evaluation of the possible technical outcome. in
sum, the projects we studied were generally highly successful and free of
mejor technical problems or unexpected roadblocks.

11.9 Principal Investigator Views of Economic Outcomes

We asked a number of questions directed toward the principal
Investigator's economic assessment of his project. These Included questions
about possible uses and advantages of the project results, and any economic
estimates made of market, profit and trade potential.

Industry was viewed as a potential user of most project's results,
but government was also viewed as a potential market In a third of all
cases (24 projects, 31 percent) (see Table l1.l). Three projects
(4 percent of the sample) were directed solely toward foreign markets, but
fully half of all the projects (40 cases, 52 percent) were ones which the
principal Investigator thought would have potential In foreign as well as
domestic markets. In sum, the principal Investigators viewed 43 cases
(or 56 percent) as having foreign trade potential.

To make a realistic assessment of market potential we asked specifically
about what alternative means for meeting the same end value, function or
service currently exist or are under active development. The principal
Investigators were generally optimistic with 47 percent reporting that
the results expected from their projects would have great advantages over
competing approaches. Twenty-four percent either did not report competing
apprbaches or advantages or did not think their project had any particular
advantages over other alternatives, while the remaining 29 percent reported
moderate advantages.
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TABLE 11.9
PRINCIPAL INVESTIGATOR'S VIEW OF ECONOMIC OUTCOME

Number Percent

End users of project results will be

Consumer 4 5.2
Industry 68 883
Government 24 31.2
Other 2 2.6

Base for Percentage 77 *

Market locations will Include:

Domestic
Fore I gn
Both
Unknown

Base for Percentage

32
3

40
2

77

41.6

2.6

100.0

Relative advantage of outcome of research over
alternatives:

No special advantage 18 24.0
Moderate advantage 22 29.3
Great advantage over competing approaches 35 46.7

Base for Percentage 75 100.0

Principal Investigator estimates market size to be:

No attempt made to estimate 36 48.6
Too early to estimate 4 5.4
Uncertain 14 18.9
Less than one million dollars 3 4.1
One million to 10 million dollars 9 12.2
Greater than 10 million dollars 8 10.8

Base for Percentage 74 100.0

Has principal Investigator related break-even
calculations with market potential:

Yes--lucrative is 20.3
Yes--marginal 12 16.2
Yes--unfavorable 3 4.1
No 44 s9.5

-77 100.0

2
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Only a few of the respondents had thought about the commercial outcomes
of their work In a formal way. Twelve.of them had published
economic evaluations of their work In project reports or papers. In
several cases, these Included a detailed breakdown of costs and returns for
different types of use or operation. One case even Included estimates of
local and federal taxes generated by use of a project's results. On the
other hand as can be seen In Table 11.9, 60 to 70 percent of the respondents
had not thought even Informally In quantitative terms about the possible
returns to Investment In their project's results or of Its annual or total
market potential respectively. Some projects, to be sure, were of a
sufficiently novel or exploratory nature that these were not sensible
questions to ask, but In most cases they were.

11.10 Stage of Development of Projects and Timing of the Use of Project

Outcomes

In looking at commercial potential we must consider not only the

magnitude of costs and revenues, but also their timing and pattern.
Essentially, we need to know the time that It will take to develop an
Idea from the Initiation of a research effort to first commercial application,
and also something of the timing of the diffusion of the results In the
market at large [4). These are difficult questions In any context, Including the

case of Sea Grant. This Is due, In part, to the fact that a "project" may
have been Initiated or continued with other sources of funds. Thus, It Is
difficult to Identify the point at which support for a particular stream

of work started or stopped or Its total amount.

To understand the development status of projects In ourslemle, we
asked about both their current stage of development and about the timing
of the first expected use of possible results (see Table 11.10). most of
the projects were at the applied development or prototype stage (35 cases
55 percent). Eighteen (28 percent) were currently Involved In first
commercial trials or pilot scale operations. A few (11 cases, 17 percent)
were in a more vaguely defined exploratory phase.

K
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TABLE 11.10

STAGE Of PROJECT DEVELOPMENT

Number Percent

Where does the project now stand In the
development process:

Inactive or no date 13 -
Exploratory work 11 17.2
Applied development 21 32.8
Prototype 14 21.9
First commercial trial 18 28.1

Base for Percentage 64 100.0

Project Is expected by principal Investigator
to have economic Impact within

0-2 years 28 36.8
2-5 years * 20 26.3
More then 5 years 28 36.8

Base for Percentage 76 99.9

Percentages may not total 100.0 due to rounding.
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By far the majority of projects in our sample (48 cases, 63 percent)
were expected by principal Investigators to have an economic Impact within
five years, most of these (28 cases) within two years. This reflects
our sample selection criteria which emphasized projects nearer fruition.
As would be expected, projects In early stages of development were also
further from expected economic Impact. The two sets of data In Table 11.10
are essentially different descriptions of the same aspect of a project.
In the following chapter, the timing of market development Is one dimension
In our analysis of potential commercial and foreign trade Impacts.

In the following chapter, we will use the Information obtained from
principal Investigators as a base on which to build an independent
and more detailed view of each project's commercial and trade potential,
and use these estimates to obtain an Idea of the aggregate potential
of the projects studied.
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iiI. POTENTIAL COMERCIAL AND FOREIGN TRADE IMPACTS

111.1 Now the Analysis Was Conducted

In this chapter, the methods used and the results obtained from
an analysis of the potential commercial and foreign trade Impacts of the
Sea Grant projects Investigated are presented. What Is the commercial
potential of a Sea Grant project? What might we expect from them in
terms of the commercial form that results might take; growth of
existing business, the formation of now business, sales, profits end
balance of trade. What barriers might limit the use of project

results?

Determination of the first order estimates were assigned to members of
the project team on an Industry sector basis. If the project In question
aided the development of a particular product, process, material or
resource we then asked what would be the maximum potential revenues that
It would be reasonable to expect annually from the development when fully
Implemented. To do this, date were required on the current size and growth
trends of the markets In which the development might be Introduced.

The next step was to determine costs Including expected costs of owner-
ship (fixed costs) if any, expected operating costs, as well as employment
and operating profits when the business Is fully developed. This step

depended critically on assumptions made about alternative ways of entering
the buslnesi, optimal plant size, equipment size, etc., and the nuisber of
enterprises entering. In some cases several alternatives were compared be-
fore making a determination. The employment generated proved to be the
most difficult variable to estimate due to rapid productivity Improvements
and changes In operations In the early stages of business development, and
the novelty of some of the operations Involved. Sources of data Included
primary Interview data, project reports and publications, publiihed sources
and reference works, and further consultation with principal Investigators

and Induptry sources.

4
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Having estimated an upper limit for a project's potential, we asked

what realistic expectations one might have In terms of the share of the

total market that might be captured or replaced by the new product or

process (or Improvement), material or resource In question. This Involved
tempering our optimistic estimate with qualitative judgments about a number
of limiting factors. Do technical problems remain which will persist or
will limit the use of project results In some parts of the market? Does
It have any real advantage over competing alternatives In the same market?
Has Industry expressed any tangible Interest In the results of the project?
Have any new companies or divisions been formed to put the results In use?
What other barriers such as financial resources, legal or Institutional
constraints, limits on sources of supply at the prices assumed, etc., might
limit development of ultimate potential? There was a quantitative
Judgment made for each project as reported and summarized In the following sections.

Finally, we estimated possible Impacts on balance of trade. This
Is a complex Issue and the results are more tenuous than the estimates of
total sales and operating profits. For example, under what conditions will
production of a new product for export occur In the United States, and under
what conditions will production simply occur abroad to meet demand there?
Some projects might result in Increased Imports, say of materials to
produce a product which Is then exported. Others might result In Increased
production abroad by subsidiaries of domestic firms with the resulting
production being sold In the U.S. The question of how to consider
Interactive or secondary effects was worked out on a case-by-case basis.
Generally, we considered Impacts in two broad categories: those which might
reduce Imports and those which might expand exports.

To summarize the aggregate Impact of our sample, a presentation Is
made of estimates of "certain" and "uncertain" total annual sales and
trade Impacts expected In 1980.

The Intermediate data and assumptions are of Interest equal to the

estimates themselves. These Include descriptions of the form that expected
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results might take (product, process or material), the context of use of
-the results, and specific limitations to use. These will be discussed
In turn before presenting sales and foreign trade Impacts.

The analysis of each project followed the broad outline stated above

although the details were tailored to met the specific case. From this
perspective, several classes of projects were recognizable. For example,

a process Improvement might have a clearly defined potential use, but

technical uncertainties and production costs are a major concern. Or a
product Innovation might have clear technical advantages and Initial

production costs, but market volume and duration might be highly uncertalnl].
The evaluation of the first project would hinge on costs and technology
while the second would revolve around estimates of market development and

revenues.

111.2 Description of Project Results -

A majority (41 cases or 53% of the projects studied) were aimed at

-producing new-products materials, processes or other valuable services,

resources and Information. These projects fall Into the first three

categories In Table 111.2 describing the form that commercial use of

project results would take. Of the remalnIng cases, 22 Involved slight

Improvements In existing products or processes, use of by-products to -

gain additional revenue, or expanding sources of materials for existing

operations. The "unlucky" 13 cases had no conceivable use or market, and

so could not be pursued In any detail.

Finally, we attempted to determine whether projects also broadened

the range of options or choices faced by the producer or user [2). Table 111.2

shows one-third (26 cases, 34%) might create a result seen as new or

previously unattainable by users. All projects alied at minor changes in

cost, quality or source of supply would be excluded here, however useful

they might be In a particular application, because users would not view

this as novel.
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TABLE I 111.2

DESCRIPTION OF EXPECTED COMMERCIAL RESULTS

What form would the coimnrclal use of the
results take?

New product or material existing, new venture
or change In an existing product
New process - existing or new venture

Services, resources and Information'

A marginal change or cost reduction for an
existing operation

Vertical Integration/expanded sources of
material for an existing operation

No evident use

Other

Base for Percentages

Does the project broaden the range of optlors
or choices for the user?

No 46 63.9
Yes 26 36.1

Base for Percentages 72 100.0

the remaining

Number Percent

23
8

10

11

113

77

29.9
10.4

13.0

14.3

14.3

16.9
1.3

100. 1

In tabulations for which the sample size Is less than 77
cases were omitted because data were unavailable.
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111.3 Context of Use of Project Results

The date shown In Table 111.3 describe the Intensity and type of
Industrial Interest In project results and provide a helpful check on the
validity of our Impact evaluations. These figures as well as those which
follow on sales and trade Impacts were validated by Interviews with
key participants in user or potential user organizations. In all, visits
were made to over 50 firms as described In detail In Chapter V. Some firms
were selected because they were named In project Interviews, while others
not named by principal Investigators were selected as potential users
based on general studies of each sector. The primary purpose of our
Industry visits was to check and adjust figures for project commercial
and foreign trade Impact. We can confidently say that one or more firms
expressed an active Interest In the use of project results (in term
of actually planning or starting operations) In 33 cases or 44% of those
studied. Further, the results of 11 projects have been Instrurnta.1r-
helpful In starting 16 new ventures (one of which has been a failure).

Roughly half the projects would be of use only to a large firm or to
a government agency. The other half could conceivably be useful to a small
business.

'I
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TABLE 111.3

USE OF PROJECT RESULTS BY FIRMS

Number Percent

How many firms have expressed an active
Interest In the use of project results?

None 42 56.0
One or two 20 26.7
Three or more 13 17.3

Base for Percentage 75 100.0

Have any new firms or ventures been formed to
carry the project results Into practice?

No 65 85.5
Yes 11 14.5

Base for Percentage 76 100.0

Would commercial use of the project results be
likely to occur In the context of a proprietorship
or small business?

No 40 54.1
Yes 34 45.9

Base for Percentage 74 100.0
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+11.4 Factors Limiting the Use of Project Results

It was difficult to arrive at a reasonable scheme for classifying
all of the different specific barriers or constraints which came up as
Important concerns In our Interviews with principal Investigators and
subsequent economic analyses [3]. Table 111.4 portrays the main Ideas expressed
In the many statements about barriers to use of project results. Of course,
some projects encountered several, so the total number of observations In
Table 111.4 Is Independent of the number of projects studied. Technical
complexity, limitations and variations In sources of supply, lack of public
and official Interest, Industry structure, and lack of available capital
fall lower In the list In Table 111.4, than do lack of an adequate market,
channels of distribution or means for market development and high or
highly uncertain production costs.

Legal constraints and concern over environmental Impacts and safe-
guards are high on the list. This Is even more striking when we note
that an additional six projects were stimulated by regulations,
either for measurement and control purposes oi to provide means to meet
requirements. A majority of the principal Investigators (39 cases, 51
percent) perceived the degree of Involvement of regulatory agencies to be
very significant In the development or use of the results of their projects.

Perhaps the simplest way to summarize the data In Table 111.4 would
be to say that legal, regulatory and environmental Issues were of greatest
Importance accounting for 24 mentions. Consumer Issues were next at 18 times,
and production factors third at 14 times. Technical complexity was fourth
with 9 cases, and none of the more traditional barriers seemed very Important.
These rankings may reflect In part the particular perspective of principal
Investigators.
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TABLE 111.4

FACTORS VIEWED AS LIMITING USE OF PROJECT RESULTS

Market Demand

Production Costs 6 Economics

Legal Constraints

Environmental Impacts & Safeguards

Technical Complexity

Limitations or Variations of Supply

Industry Structure

Lack of Public and Official Interest

Capital Requirements

Consumer Behavior and Preferences

Risk and Return Considerations

Number of Projects

14

14

13
11

9
6

4

4

4

3
2
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111.5 Estimated Annual So"es Potential

In order to aggregate estimates of potential sales of our sample of

projects, one would need to know the amount of revenues expected to be
generated by each project, the timing of the revenue stream, and the
probability or certainty with which we might expect the estimate to hold [4].
By assuming an appropriate Interest rate we could then discount revenues,

and compute an expected present value for each project. To perform such
a calculation, however, would overstate both the level of detail and the

accuracy of many (by no means all) of our data and estimates. We shall

see that this Is an unnecessary refinement and would add little to the
meaning and Interpretation of our data.

Alternatively, a value at any year In the future could be computed.

These figures would be additive and would provide a valid total value of
revenues for each project In that year. We believe that a five year period
Is a reasonable period in which to expect projects to have reached their

co-erclal potential. Thus, the time dimension has been considered by
viewing annual sales five years In the future for all projects. The
probability with which we expect a given level of revenues to be generated
has been handled by simply grouping estimates as relatively certain or
relatively uncertain. This Is based both on our expectation as to
whether a particular level of sales will be reached and the timing of

market development.

Table 111.5 shows the estimates of 1980 sales for our sample of
Sea Grant projects. Sales potential was estimated as negligible for 39
of the 77 projects, as uncertain for additional 21, and as relatively
certain for 17 projects. Total estimated sales potential for these 38
projects would be 122 million dollars annually In 1980. A more conservative
estimate of the total Impact would be the 82 million dollars for the 17

project estimates Judged relatively certain.

But there Is more to the story. A glance at the Table shows that
three quarters of the potential Impact (74 of 122 million dollars) results

40
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from only two projects. At the other extreme, the 25 projects ranked under
$1 million account for only a total of 10 million dollars of estimated
sales. in the $1-10 million classification, 13 projects average only
3 million dollars each to account for 38 million dollars. The estimates
for the top 15 projects were carefully rechecked and validated In the light
of data gathered In the Sector Studies and are considered highly reliable

In terms of the ranges used In Table 111.5.

The two projects with the largest potential have many Interesting
common characteristics. They result In new products or materials. The
results will be used by Industry. They will have great secondary benefits
to their users resulting from higher productivity, quality, etc. They will
result In something which Is qualitatively new, that opens new choices to
users. Some failures as well as successes were experienced In early
commercial efforts and a sustained effort was required to reach their
current level of development. Both benefitted from significant Investment
In their early stages, by Sea Grant and In later stages by other organizations.

Both have resulted In the formation of new ventures.

It would be tempting at this point to make some sort of comparison
between the "costs" of our sample of projects or of the Sea Grant Program
as a whole and the "benefits" as measured by estimated sales, profits,
employment , etc. There are a number of reasons why this would be fallacious.
First, we are looking at only a part of the Sea Grant Program. Second, It
Is often difficult to attribute the potential sales estimated only to the
project In question rather than to a series of related projects and other
sources of research Inputs. Third, other sources of funding and Investment

were used as well as Sea Grant and often were predominant. Finally, many
of the most valuable benefits In terms of broader understanding of the

oceans, training of personnel, and secondary benefits to users are not
Included in our analysis. Rather, it should be taken as Illustrative of
some of the comn rclal and foreign trade potentials of the Program. What
Is clear Is that Sea Grant has produced results with significant commercial
potential. The bulk of these are concentrated In a few projects.
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TABLE 111.5

ESTIMATED ANNUAL SALES POTENTIAL OF 77 SEA GRANT PROJECTS IN 1980

Sales
Uncertain

Number of M4!IlIons of
Projects $Is in 1980

Sales Reasonably
Certain

Number of Millions of
Projects $Is In 1980

9

Category
Totals

Number of Millions of
Projects $Is In 1980

39

14 6

6 14

20

4 23

24

0

10

3813

1 54 2 74

Total 21

Range of Sales
In Category

None

Less than
$1 million

$1 million to
$10 million

More then
$10 million I

,,,,m

17 $82 77 $122
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Comparison with other RID support programs would also be of great
Interest and of particular value to those responsible for the Sea Grant
program. Unfortunately, even roughly comparable data are not known to be
available for other programs. Our Impressions are that Sea Grant has
higher overhead costs but does promote greater university-industry interaction
with a greater degree of commercial use and more rapid co iercial use as
a consequence.

111.6 Estimated Annual Trade Impact

In order to estimate the potential additions to trade resulting from
Sea Grant projects, we generally considered their Impacts In two broad
categories as noted above: those which might reduce Imports and those
which might expand exports [51. We then proceeded to determine the part of
total sales that would represent displaced Imports or the part of total
sales that would be exported from the United States respectively for
projects In each of these categories. Seventeen projects (22 percent) were
viewed as largely having the potential to reduce Imports. This might
result either from finding or expanding resources to meet domestic demands,
or from reducing costs or Improving quality of existing production to
make It more competitive with Imports. Eight projects (10 percent)
were viewed as largely having the potential to create or expand
exports. The remaining 52 projects (68 percent) were judged to have no
potential trade Impact.

Estimates were then aggregated as were sales figures above, In
terms of annual potential In 1980 which appeared as "certain" or uncertainn"
on the basis of market development and timing. The results of this
analysis of net trade potential are similar to the results for solos
potential in general. Table I1.6 shows that trade potential was
uncertain for 13 projects, and relatively certain for 12 projects. The
estimated net trade Impact for these 25 projects would be a positive
addition of approximately 93 million dollars annually to the U.S. balance
of trade. A more conservative estimate would be the 28 million dollars
addition for the 12 project trade estimates judged relatively certain.
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TALE 111.6

ESTIMATED ANNUAL FOREIGN TRADE POTENTIAL Of A SAMPLE. OF
77 SEA GRANT PROJECTS IN' 1980*

Range of Trade
In Category

Less than
$1 Million

$1 Million to
$10 Million

More than
$10 MillIon

Total

Not Trade
Uncertain

Number of Millions of
Projects V's In 1980

5

7

1

13

Net Trade
Reasonably Certain

Number of Millions of
Projects $Is In 1980

2

18

46

5 13

13

46

40
Category
Totals

Number of Millions of
Projects $Is .In 1980

II 3

12 31

2 59

* 52 projects were estimated to have no potntlal balance of trade impact or
to have no trade potential within the nerlod ander consideration.

65 12 28 25 93

I



119

-37-

The same two projects which accounted for most of the sales potential

of the sample also account for two-thirds of the total potential trade

Impact (59 of 93 million dollars).

One project Is relatively certain In terms of Its market development

and timing with a total sales potential of 54 million dollars. Of this we

expect 41 million In domestic sales in 1980 and 13 million In exports.

The other project Is uncertain In terms of market development and

timing with a sales figure of 20 million dollars In 1980 and an estimated

trade Impact of 46 million dollars. This large trade Impact arises from

consideration of secondary effects which the product resulting from this

project would have on trade. It will probably be used by manufacturers

In a way that will Increase the productivity of a manufacturing process.

A secondary result of the productivity improvement could be a reduction

In Imports of the manufactured product of about 46 million dollars In

1980.

In sum, there are clear and positive trade benefits expected to

result from Sea Grant projects. While most expected tote sales are

relatively certain, most estimated trade impacts are grouped as uncertain.

Finally, as was the case for total sales, the greatest trade potential
Is concentrated In the results of a small number of projects.

Several projects will probably have an Importeat Impact In foreign

markets which Is not reflected In the statistics above. This Is because

their use Is easily copied or because project results are freely avail-

able and transferred In accordance with federal policy. Competitive
advantages In trade from Sea Grant projects must be based largely on

the availability of people trained in the course of the projects and

closer cooperation and informal communicatlon between project personnel

and domestic firms rather then on proprietary Information.
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111.7 Summary

The following chapter addresses relationships among characteristics

of See Grant projects as described in Chapter II and their potential
commercial results as presented above. Before moving ahead to this topic *

a brief summery of descriptive results seems In order.

Project Characterlstlcs

Projects were Included In the study from each of twenty-six

Institutions. The sample of 77 projects Is widely distributed and is
very representative of Sea Grant coverage over time, by species, and by
industrial sector. Its only bias, by design, Is toward projects with
early comnmrclal results. About two-thirds of the projects are In the
general area of living resources.

Principal Investigators are usually the sole originators of project

Ideas, and projects most frequently are a continuation of existing lines
of research.

A substantial fraction of Sea Grant projects receive matching funds
from Industry, and most projects receive Industry help when use of
facilities and exchange of Information are considered'. This would seem
to represent more, and more substantive Industry Involvement
than Is typical of most government research support programs.

A high degree of contact was maintained with potential beneficiaries
In roughly half of the cases, and the principal Investigator was highly
and personally Involved In disseminating the results of his project In a
similar proportion of the projects studied. Communication with Industry
was highly correlated with receipt of matching funds and other assistance.

Few of the projects studied were of a technically risky nature. They

were generally highly successful and free of major technical problems or
unexpected constraints.
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While Industry was generally viewed as the user of project results,
government was also viewed as a potential user in a third of all cases.
Projects were generally expected to have a commercial Impact within five

years. This reflects our sample selection criteria which emphasized

projects nearer fruition.

Potential Project Results

One or more

results of 33 of

to the formation

firms have expressed a direct Interest In using the

the projects studied, and 11 projects have led or contributed

of new firms or ventures to exploit their results.

Legal constraints and concern over environmental Impacts and safe-
guards were most frequently viewed as limiting the use of project

results. Market and production related factors were often mentioned, while
technical complexity and other Issues were less frequently cited.

It Is clear that Sea Grant has produced results with significant
commercial potential. The bulk of these are concentrated In a few
projects. Further, our Impressions are that Sea Grant has higher over-
head costs but does promote greater university-industry Interaction

with more, and more rapid, commercial use of project results as a

consequence.

Positive additions to trade are also expected from the use of results
of the projects studied. Estimates of these are more tenuous and uncertain

than are estimates of total sales potential. As was the caso for total
sales, the greatest trade potential Is concentrated In a small number of

projects.

94-498 0 - 17 - 0
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IV. COMMERCIAL POTENTIAL RELATIVE TO CHARACTERISTICS OF SEA GRANT

PROJECTS

This chapter discusses relationships between project characteristics

and potential commercial results. How can we describe projects which
have greater or lesser commercial potential? How might answers to this

question be useful in selecting or encouraging particular projects and

In assisting principal investigators? Under what conditions might assistance

be most effective? These are the Issues addressed In the following sections.

IV.I Characteristics of Projects with Potential

How can we describe projects which have greater commercial potential?

To address this question we will briefly summarize the most striking

contrasts between the 38 projects having positive sales potential as

indicated by our Independent estimates and Interviews with firms, and the

39 projects having no apparent sales potential (see Table 111.5). Then

this analysis will be generalized to measures of success other than sales

such as net additions to balance of trade. Finally, we will focus on the

unique characteristics of a dozen projects which appear to offer the greatest

promise of success.

A successful Innovation or change In a product, process

or material requires the synthesis of a requirement or need

and a means or technical alternative which will meet the recognized need

In an acceptable way. But this obvious statement Implies a number of more

subtle questions. How can needs be recognized? How can we best search

for or generate technical alternatives? What are the requirements for an

effective synthesis?

We know that generally a majority of successful technological Innovations

are responses to recognized needs and that a smaller number of commercially

successful changes result from pursuit of what might be termed technical

opportunities (1]. We also know that attention to market needs Is aMong the
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most Important factors distinguishing between commercially successful
projects and failures [21. The key role of users, especially In Initiating
major changes In products has also been recognized (3].

Most of the projects judged commercially "successful" in our sample
were similarly motivated or Initially directed toward a market or production
related need or problem rather than by scientific Interest or opportunity.*
This does not mean that the technical challenges Involved were any less,
and often quite the opposite seemed true. It means that the principal

Investigator's choice of a particular project related to his larger scientific
or technical Interests was strongly Influenced by market considerations.
Responding to a new need may well carry one Into new areas and challenges(4].
Persons outside the Immediate groups or department tended to Influence the
objectives and direction of more successful cases to a greater extent than
was true for cases with lower estimated potential. Successful projects
Involved the development of new products more frequently than new concepts,
and applications in areas which were new for the principal Investigator or

Initiation of work In a new area rather than evolving directly from a continuing
line of Investigation [5).

Recognition of the need for a project's results often comes from the
Involvement of a potential user with the principal Investigator, his depart-
ment or university's extension service. Potential users In industry and
government were Involved In and Interested In most successful projects at an
early stage, and they often contributed funds, facilities and personnel as
well as Information. Of course we cannot say that this is an absolute

key to success. Quite possibly projects with real commercial potential will
attract early user Interest, so the direction of cause and effect Is not clear.
There is very likely a strong mutual relationship. But the absence of direct
help from potential users Is almost a sure sign of a weak project judged In
commercial terms.

While choice of a problem and direction for a project and obtaining
the necessary resources all required external communication to be

• By "successful" we mean that estimated potential annual sales are
positive as explained above.

*
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successful, continuing communication outsrde the project group may be

even more Important to realizing a project's full potential [6]. We know

that successful projects had a higher level of outside communication and

more consistent outside communication than did others. This Includes

technical and consulting contacts as well as contact with potential
users. The nature of outside contacts was generally more personal and

Informal In the case of successful projects Judged In both technical and

commercial terms. These findings are In line with earlier research

which Indicates that the timing, nature and sources of communication

strongly Influence technical success as well as ultimately the commercial

success of the technical effort. Usually Informal channels of

communication are found to be more effective than formal channels [7].

Of course communication does not necessarily lead to high performance

or commercial potential. In fact, It Is probably more correct to say

that competent performance attracts communication [8). But It certainly Is
true that lack of adequate Informal communication will decrease the

chances for technical and commercial success. Sea Grant certainly does

facilitate communication In many ways and may wish to devote additional

resources to this purpose.

In sum, projects directed toward the market have the highest likeli-

hood of commercial success, and this often Involves development of new

products and processes as opposed to concepts or techniques, direct

requests by Industry as opposed to other sources, and application of

research findings, often In an area new to the principal Investigator,

as opposed to extension of an existing avenue of work. Early Involvement

of potential users as contributors to a project, a high level of

technical contact with other researchers outside the project group,

and greater levels of personal and Informal communication all appear to

contribute to a higher likelihood of success. These findings are summarized

in Figure IV.l.
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*

FIGURE IV.)

A FEW CHARACTERISTICS OF PROJECTS STRONGLY RELATED TO

COH4ERCIAL SUCCESS

__COMMERCIAL

PROJECT CHARACTERISTICS

" Direction and motivation of the
work toward meeting a market or
production related need or problem.

* farly Involvement of potential
users In Industry and government.

" High level of contact with others
outside the project Including
technical consultants and users.

" Personal and Informal nature
of contact outside the project
group.
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An adequate level of success in meeting technical goals for any
project would logically be a pre-requisite to commercial success (9].

Different sources of uncertainty and thus possible failure arise as a

project proceeds through successive steps. We would expect technical
success to Increase as a project nears commercial trial, with weaker

projects having dropped out along the way. Technical success In each
phase of a proJer, from exploratory work through first commercial trial

might be considered as a necessary condition for commercial potential to

be developed [101.

The converse would not be expected to hold, because problems posed

without a well defined market need may be equally successful on technical

grounds (11]. Some projects which respond to well defined problems and

stimulate early user Interest may result In no commercial potential

due to technical failures along the way. Projects In which a-high level

of Informal outside contact Is maintained are more likely to succeed

technically. Projects In which users are Involved at an early stage are
more likely to reach commercial trial. For the sampled projects we

find that the more successful Is a project technically the more likely
Is Its commercial use. The closer a project Is to commercial use, the more

likely is its commercial success.

When projects have achieved technical success, and when they are

later In the development process, the relationships between other character-

Istics and commercial success Is amplified as Illustrated In Figure IV.2.

All of the statements made so far about characteristics of successful

projects measured in terms of estimated potential sales can be generalized

to other measures of success. Early in our analysis of factors related

to project potential a clear pattern began to emerge no matter which

measure of project potential was used. We checked on estimated sales

and profits the number of firms Interested In using project results,

formation of new firms, creation of export possibilities,
and net balance of payment contributions all with similar results.*

* Data on job creation were available on too few cases to permit analysis.
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FIGURE IV.2

TECHNICAL SUCCESS AND DEVELOPMENT CLOSE TO MARKET ARE

REQUIRED FOR COMMERCIAL SUCCESS

PROJECT CNARACTERISTICS COMMECIAL

II III [I~ l I I II II

/'

NECESSARY CONDITIONS

* Project Is a technical
success

* Project Is at a later
stage of development--
closer to market
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In essence, potential project Impacts measured from a number of perspectives

are highly correlated with one another. This result gives us greater

confidence In the consistency of our evaluations. It also

simplifies further analysis, as we can speak of project potentials In

general terms knowing that In most Instances each statement will apply

as well to each measure. This Is Illustrated In Figure IV.3.

A number of questions repeatedly singled out a set of about a dozen

projects for futher examination. These questions Included: What are the

characteristics of projects which have reached first commercial trial?

What are the characteristics of those which have resulted In qualitatively

new products, options and choices for the user? Which projects have led

to the formation of new firms or ventures to exploit their results?

Which have created substantial export potentials as opposed to substi-

tuting for imports [12J?

We soon realized that posing these questions singly obscured the

compelling message In the Interview data. That Is, that those projects

in our sample which led to the creation of qualitatively new products or

options for the user also have moved rapidly to commercial trial, have

resulted In the formation of most of the new firms and ventures and

have most of the export potential! Only one In six of the projects we

sampled falls Into this group, and yet the group accounts for almost

70 million dollars or two-thirds of the annual estimated sales.

As a group they seem to be In an extreme position for each of the

characteristics noted above with a few noteworthy exceptions. They tend

to be directed toward market needs, but more often than usual are

Initiated by the principal Investigator and are an application of work

In an earlier area of research Interest. Industry and Industry

associations have provided facilities, personnel and matching funds, and
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FIGURE IV.3

MEASURES OF SUCCESS ARE STRONGLY RELATED
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similar work Is frequently being pursued in firms. Outside communication

in all categories Is extremely iigh especially with potential users, an4-

there is a high degree of use of publication and personal contact by the
principal investigator In disseminating project results. Most of the

projects are seen as highly successful In technical terms. Government is
viewed as an Initial market more often than the average, perhaps providing

a means of entry for the firm in the commercial market (13J.

The relationships between project characteristics, necessary conditions
and measures of project Impact are summarized In Figure IV.4. The most

successful few projects uniformly follow the pattern described there.
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FIGURE IV.4

SUMMARY OF RELATIONSHIPS BETWEEN PROJECT CHARACTERISTICS, NECESSARY

CONDITIONS AND MEASURES OF SUCCESS
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IV.2 Contrasts Between Successful Projects and All Projects Sampled

Most Sea Grant projects studied were Initiated by principal Investigators
(52 projects; see Table 11.4). Fewer projects were Initiated by firms

(6 projects) or Industry associations (8 projects). About two-thirds
of the Industry Initiated projects were successful as opposed to about
half of all principal investigator Initiated projects and lower proportions

for all other sources. These are high success rates by any standard.
Most principal investigators were enthusiastic about the potential of

their project and anxious to have Its results put Into use. But there is
an Indication here that actions to enhance Investigator's perceptions of
Industry's needs and their knowledge of the technical experience and
Information available from Industry might enhance their chances of

success. We observed that the Sea Grant approach appeared to be most
successful at Institutions with strong extension services. In many

cases, agents served to call attention to emerging needs as
well as in diffusing project results. Other research has shown that

faculty who consult for firms are far more successful than others in
generating Ideas having commercial potential (14]. The key element here

Is synthesis of investigatorsointerests with potential applications.

Most of the projects studied were a continuation of a principal
investigator's current line of research (38 projects; see Table 11.4).

Fewer projects Involved application of research findings in an area which

was new to the principal investigator (9 projects). Yet applications In
a new area enjoyed a frequency of success nearly twice as great as did
continued effort in an established area. These projects appeared to be

among the most exciting and technically challenging to the Investigators
Involved. Other studies have shown that diverse experiences and an
even balance between basic and applied work lead to the most creative and

effective projects by university faculty judged In both technical and

commercial terms [15]. Our data indicate that Sea Grant might enhance
Its Impact by further encouraging Investigators to work on problems and

applications related to, but different from their prior experience.
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About half of all projects reported a high level of contact with
potential users (40 projects; see Table 11.5). But this-variable sharply
divided successful and unsuccessful projects. Those with little user
contact were uniformly unsuccessful, while potential successes almost

always Involved a number of specific and continuing contacts. This

finding is strongly congruent with past research [16]. National and Local Sea

Grant Offices clearly are already doing an outstanding job in this area
both formally, through council and committee structures, and Informally
through encouragement of work with Industry. It appears that activities

to facilitate communication are far from reaching diminishing returns,
however.

Most projects focused on investigation of new concepts (28 projects;

see Table 11.4), while fewer (14 projects) were aimed at development of
new products. But product developments were Judged to be potential successes
far more frequently than were Investigations of new concepts (7 of the 28

concept investigations and 10 of the 14 product developments are expected

to result in sales). Of course, these need not be mutually exclusive

categories. Product developments which are conceptually new and which
serve latent markets are thought to have far greater commercial and
export potential than do Incremental changes and Improvements [17]; Often
further funding of a new concept can carry it forward as a product
development. The key element here appears to be creating greater awareness
of the market and of possible applications of new concepts in product

developments.

Another way to state this Is that most projects (46 cases; see
Table 111.2) do not result In a qualitative change as viewed by the user,
but are essentially Incremental Improvements In the ways or efficiency

of producing things or are small changes in design. However, potential
success Is clearly concentrated In those Ideas that represent greater

change and that offer completely new choices or ways of doing things (18].



135

-53-

A fair summary of all of the contrasts above would be that the more

challenging the project to the principal Investigator, the more likely is

its success. Outstanding projects often come from unexpected sources,

are the result of wide ranging contacts by the principal Investigator,

take him or her Into a new area of investigation and application, and

are not Incremental extensions of the past.
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IV.3 Implications Drawn from These Findings

How might what we know about successful projects be useful in

selecting or encouraging particular projects and in assisting principal

investigators? Under what conditions might assistance be most effective?

Clearly, the Sea Grant National and Program Offices should encourage

experiences for principal investigators which might stimulate them to

work in new areas. More contact with challenging user problems and

contact with potential users early In the development of a project

should be facilitated to an even greater extent than at present. Sea

Grant might support studies of market requirements and more projects

aimed at market development. The program should stimulate technical

Interchange in general, and more should be done to support ways of

acquiring and disseminating knowledge of foreign work in particular.

However, our impression Is that much is already done effectively In

these areas on a project-by-project basis.

A more Important question is, how can Sea Grant enhance the effective-

ness of Its activities in technology development taken as an Integrated

whole? This Involves looking at success not just on a project-by-project

basis biat in terms of possible ventures or new Industrial activities which
might be based on a group of projects taken together. Many projects of

great value In a larger context might be omitted if we restrict ourselves

solely to the criteria used in the analysis above.

.. One can group Sea Grant projects for analysis by (I) considering

relationships among only currently funded projects or by (2) considering

relationships among projects In our sample which have implications for

decision processes at both the program and national level.

A Portfolio of Only Currently Funded Projects

Within the first category projects may be grouped by sector of application,

by type of changes attempted or by relationship with other projects. For example,
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projects In the aquaculture sector tended to show a higher than averaqe

potential for sales, and profit than those In other sectors.
Recognition of market need was usually clear and contact with

potential beneficiaries frequent, and a relatively greater number of new
ventures have been created based on project results In aquaculture. Work

In pharmaceuticals and In waste treatment, on the other hand, tended to

Involve longer range efforts following established lines of Inquiry
rather than following market demand and to reflect a lower apparent

economic potential at present (though they may well meet other objectives).

Distinct types of projects Include, for example, those which may

generate new products, choices and options for users,-those wtch

represent marginal Improvements In cost, quality, resource availability,

etc., and those which have high value In use but low sales potential.

New products generally have higher economic potential, but require more

time to develop than marginal improvements which also may have a more

immediate pay-back. Projects which have a high value in use, but low

sales potential Include instrumentation, data processing and modelling
efforts, and services which may be a necessary base for the development

of an Industry or application.

Some groups of projects appeared to pursue parallel
approaches to the same problems. In one area, three different technical

approaches were being attempted In separate projects with different timing
and levels of risk; the most uncertain of these, if successful, would

clearly dominate the otheis. In another area, two techniques were

being developed to measure the same property, one of which required

Inexpensive locally available equipment, but expensive testing procedures;

the other an expensive central laboratory and Inexpensive test procedures.

Clearly, the use of both procedures by b State government, for example,
would not be effective and to some extent the approach Implemented might

depend on the sequence of funding and development. It might be reasonable

to fund a number of competing approaches where the time value or urgency

94-490 0 - 77 - 10
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of project results Is high and where uncertainty about outcomes Is also
high-[193. In other cases, focusing resources on a sustained project
could produce surer results.

Of greater Interest are projects which appeared to reinforce one
another if brought together, or to have the potential to produce major
results If one or two added projects were undertaken. These tend to
fall in the aquaculture area, but some cut across the sectors noted in
Table 11.2. One example Is work funded on the sources, production,
properties and uses of chitin and chItosan [201. Others Involve species
propagation, nutrition, pathology and methods for controlling growth In
closed and open aquaculture systems, as well as methods for processing
and for obthlning valuable by-products from processing operations. How
might Sea Grant best attempt to Identify gaps In funding In these efforts
and to bring together project results as a basis for commercially viable
ventures? Should some funds be added and reserved In the Sea Grant
budget for focused efforts bringing together several projects? In general,
how might areas for continuity of effort and Increasing levels of funding
be decided? Answers to these questions will require further analysis
of the decision process at the National and Regional level.

A Portfolio of Prolects Funded Over Time

Within the second category a sequence of projects can be grouped
or linked together over time. This may require a longer planning horizon
and sustained effort involving an Increasingly greater proportion of
applied (and more expensive work)as an Idea is carried closer toward the
market. It may require a more directed set of national priorities in
spending a fraction of the Sea Grant budget or more joint work with other
agencies.

The mix of Sea Grant projects in our sample In terms of their
current stage of development was shown in Table 11.10. While Industry
Interest In using project results Is greater for those projects In advanced
stages of development and with shorter times to expected realization of
their economic potential, It Is clear that many of these are In areas where

i
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Sea Grant has made a sustained commitment. On what basis can a balanced

mix of projects in various stages of development be maintained? How

can choices between projects with potentially higher payoff but having

a longer "Incubation period" and those with potentially lower but shorter

term payoff best be made?

Many other questions also arise in the dynamic context. What program

resources might be available to develop technologies having high value In
use but low sales and profit potential? What mechanisms ensure support

for low profit but essential services? The present study-may provide

some tentative Ideas, but a more detailed look Is required to provide

considered answers.

Regulatory agencies were significantly Involved In some way In the

development of over half of the projects (39 of 77 cases) which we have
analysed. Further, In assessing the constraints on the use of project
results in our sample as shown In Table 111.4, legal constraints and

environmental Impacts and safeguards were among the most frequently noted.

(They are also a significant reason for starting particular projects or

selecting design alternatives.) What alternatives might be considered
to help principal Investigators assess Incentives and constraints on use

arising from regulation, to Incorporate these in project approaches and

proposals, to obtain needed approvals, etc.

More rapid responses In developing fruitful areas of work were noted
in several cases based on a Program Director's discretionary funds.

Perhaps modest Increases here could yield disproportionately high rewards

In Initiating valuable lines of research.

Assistance with foreign patents and licenses for technology transfer

provision of initial market guarantees (e.g., purchasing of small Initial

production quantities) and demonstration grants might also produce substantial

Increases in the Program's commercial potential for a modest Investment.



140

-58-

IV.A Differences in Project Potentials and Innovation in Different
Sectors

To this point we have discussed project success In terms of the entire

range of Sea Grant activities. There are good reasons to expect substantial 41Y

variations in needs for technology, project potentials and factors related

to successful Initiation and development of projects among different sectors.

The final two chapters of this report view possible directions for Sea

Grant In greater detail and in the context of the sectors toward which

their results are directed.

What patterns of change are apparent In different Industrial sectors

and what general guidelines do these suggest In terms of needs and

opportunities In the sectors studied? What types of change and sources

of change are most prominent In each sector, and what are the factors

facilitating or Impeding its progress? What Is suggested In terms of

broad program support and directions to be taken by Sea Grant?

We reviewed literature and reference sources to determine each

sector's major markets and products, finance, organization (large

corporations, cooperatives, family enterprises, etc.), sources and types

of regulation, and other relevant factors. With this background knowledge

at hand and drawing on the counsel of several knowledgeable members of

the industrial community, a list was compiled Including the firms mentioned

In project Interviews, firms participating in Sea Grant projects,

appropriate associations and conference attendees. From this list and

emphasizing species with Importance In domestic markets and In foreign

trade, Interviews were arranged with senior managers in each of more than

fifty firms and associations. These data are summarized in Chapter V.

The primary objectives of the sector studies were to discover the

needs for technology in the selected Industrial sectors and to validate

as far as possible the economic and trade Impacts observed in the project

studies. However, the interviews also provided a comparative view of the

pattern of product and process change In each sector and some consequential

ft
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suggestions for the most appropriate type of Sea Grant support. This

comparative analysis Is presented In Chapter VI.
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V. CHARACTERISTICS OF INDUSTRY SECTORS IMPACTED BY SEA GRANT PROJECTS

The preceding chapters present an analysis of Sea Grant projects
essentially looking from Inside the Program. To assure a complete and
balanced view we must also examine the Industry setting of the projects
studied. The objectives of this Juxtaposition of views Is to explore the

real economic factors--both structural and dynamic--which determine the
ultimate commercial and trade Impact of Sea Grant projects assuming they,

are well designed from a technical viewpoint.

To-this end we conducted Interviews with 57 firms, as well as back-

ground discussions with trade associations, NMFS personnel and Informed indi-
viduals. The specific objectives of the sectoral studies were to
validate the economic and trade Impacts observed In the associated
project studies, and secondarily to understand the needs, prospects and

constraints that affect technological Innovation In those Industrial
sectors and relate these to the Sea Grant Program.

The scope of these sectoral analyses was narrowed to four sectors in

the renewable marine resources area most relevant to Sea Grant research
support activities: Aquaculture, Biochemicals, Fishing and Fish Processing.

Individual market segments within these four sectors were selected
according to importance of their domestic economic value, Import/exportN
weight, and the possible relevance of Sea Grant research to technological
Innovation in these sub-sectors. Within each sector, both product and process
innovation of a technological nature has been emphasized, set

against the background of major social, political and economic constraints
to such Innovations prevailing in the sector.
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V.1 Sample Selection and Data Collection

In selecting the segments to be studied, the value of domestic

catch and the Importance of foreign trade were considered. We chose shrimp,

tuna and crab, the top three edible species In value and catch. Together

they account for about 45% of value as well as edible catch. Shrimp

Imports account for 23% of Imported value, tuna adds another 16%. In
addition, shrimp exports are 23% of $262 million exported. Thus shrimp

aquaculture, fishing and processing were a major focus of the study.

Menhaden, although relatively low In value of domestic catch (7%)

accounts for 40% of the volume. Shellfish studied, other than shrimp and
crab, were oysters and to a lesser extent, clams. These last two account

for 8% of domestic value. The North Atlantic groundfish fishery, particularly
flounder, was part of the sample. The decline of this fishery and its
reduced role In foreign trade qualified it for our study.

Species which might have been studied Included catfish, trout, wild
stocks of salmon, lobster and Imported blocks and slabs. The last

category Is almost 100% Imported from Canada, Iceland, Norway and Denmark.

It Is crucial to the foreign trade picture, but the participants are too
distant for the scope of this project.

The number of Interviews conducted was small for such a diversity;

the information obtained should be considered as reality testing of

our project sales estimates. Table V.1 presents an overview of the

segments selected, the number of Interviews conducted and the geographic

locations visited.
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TABLE V.1

SEGMENTS INCLUDED IN SAMPLE

*
SECTOR SPECIES GEOGRAPHIC AREAS NUMBER OF INTERVIEWS

Aquaculture Salmon Pacific, Maine
Shrimp (Panaeid) Gulf Coast
Prawns (fresh water) Florida, California 17
Perch Great Lakes
Oysters Maine, Delaware

Fishing Shrimp Gulf Coast
Menhaden Mid-Atlantic
N. Atlantic New England 9*

Groundfish
Edible Finfish Gulf Coast
Shellfish (other Mid-Atlantic

than shrimp)

Processing

Filleting/Pre- Shrimp Gulf Coast, Maine
paring Shellfish (other Mid-Atlantic

Fabrication than shrimp) 24
Cooking Edible Finfish Gulf Coast
Freezing Tuna Pacific
Canning Menhaden Gulf Coast, Mid-Atlantic

Pharmaceuticals and

Fine Chemicals Not Applicable Scattered 7
Pharmaceuticals
Misc. Biologicals
and biochemicals
Marine Polymers
Misc. Industrial
Chemicals

Total Interv!ews 57

* Note that seven of the processing firms were
Integrated into fishing.

4
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Background studies were conducted prior to planning the collection

of data from firms to identify key participants In each sector. Then In

selectJng firms for Interviews we Included many firms which had been

associated with sampled projects. Most Interviews were conducted by

the study leaders independently and with the most senior member of the

firm available. While telelphone Interviews were necessary occasionally,

either as the sole or supplementary source of Information, most were

conducted on the firm's premises and Included an Inspection of the

facilities. With few exceptions, industrial personnel were receptive

to the visits and generous with their time and Information. Not un-

expectedly, there was a great variation In the awareness of Interviewees

of general Industry Issues, of developments in other areas or related

activities, and of government and university support such as Sea Grant.

The analysis phase Included a thorough review of the interview

results against the background of the preliminary project results and

Impact estimates. In some cases, emerging results were discussed with

senior Industry personnel consulted earlier for general orientation.

Ultimately, the results Included a validation or adjustment of the estimates

of project impactand working papers were prepared on each sector. Hopefully

these provide unique views of the status of technological development In
these marine resource fields that can be used as background for interpreting

the present impact of Sea Grant research support and as a guide in future

studies of how the Sea Grant program might be strengthened.

The sector studies summarized in the following section will be a

helpful Introduction for the general reader, but those familiar with the

structure and products of each sector may wish to turn directly to the

comparative analysis in Chapter VI. Each summary gives a brief discussion

of the Important factors which will be analyzed later: Industry structure

(number, size, distribution and integration of firms), production

processes (technology in use, capital and labor requirements), market

situation (products, prices, promotion and physical distribution),

competitive issues, raw material supply situation (availability, seasonality,
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an so on), and needs for technological innovation Including factors

facilitating and constraining changes in products and processes. Details

and references are contained in the working papers listed at the end of

the chapter.

4
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V.2 Aquaculture

Structure and Resources of the Industry

Aquaculture In the U.S. embraces a limited number of species of

finfish, crustaceans, shellfish and seaweeds and spans a considerable

range of intensity of culture and degree of commercial development. Organisms

are generally reared in fairly high density in ponds or enclosures of

natural waters, but range from extremes of no confinement to tanks,

silos, etc.

Trout, catfish and crawfish are the presently significant commercial
crops, while shrimp, salmon, and prawns are In an earlier stage of

commercial development. Other species and methods, such as salt pond

culture of seaweeds and ocean ranching of salmon, are still in an
experimental stage. As a whole, the Industry is small, but viewed as

having major growth potential, and much of this growth Is expected to come

from those species which, like shrimp, appear to be approaching technically

feasible high volume production. It should be noted, however, that part of

this growth is taking place off shore by U.S. firms seeking better
growing conditions.

The Industry is structured by species and method of culture, each

representing a substantial degree of differentiation, and consists of
a small number of enterprising individuals and some large firms. New
combinations of species and methods have encountered technical
problems, and delays in reaching development goals have often

required the Initial entrepreneur to give up equity and control to an
Investor wilting and able to supply the necessary financing.

In a few cases, large companies have been the initiators, but in most cases,

these and other entering firms come from sectors not related to fisheries
or seafood.

The attraction to Investors Includes the expectation of high

returns, based on the efficiency with which aquatic animals convert

simple feeds Into flesh, and on the anticipated growth of demand for

aquaculture products. However, the biological efficiency of conversion is
presently offset by high labor input and by other Inefficiencies that

should be reduced as techniques are improved and scale economies introduced.
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Markets

Catfish and crayfish enjoy traditional regional markets In the South

and sales are gradually expanding Into other regions. Prawns are also

edging into the market but, like shrimp or lobster, are expected to

expand sales to other areas as production volumes Improve. About $23 M

in salmon was exported in 1974, and the products of ocean ranching will

eventually compete for this market. as well as the larger domestic one.

On the other hand, the future of pan-size, pen-reared salmon is less

certain, primarily because it must compete with lower cost trout and

with more uncertainty in-eventual production costs, must find Its own market.

The market for oysters is more predictable in so far as cultured

ones substitute for traditional natural crops. Cultivated forms, especially

the "culch-less" approach offer a standard of quality and appearance

that Is Ideal for the half-shell trade and, for next five to ten years,

may be wholly absorbed by this premium market. Since a particularly

fastidious and appreciative market exists in Europe, some believe that a

lively export trade could develop for the presently small scale,"labor-

intensive-culchless oyster-industry. In any case, the U.S. appears to

Tha~ei a technical advantage in seed production and both types of seed

are In routine commercial production and some are already being exported.

Overall, domestic aquaculture, valued at about $60 million, presently

accounts for about 2% of U.S. fish consumption, but is projected to reach

$375 million in the early 1980's if technical pnd other problems can be satis-

factorily reduced. A large portion of shrimp however will come from offshore areas.

Technical Problems and Prospects

The considerable differences in species and culture methods presently

used In aquaculture present a wide variety of technical

problems. Practical commercial methods for raising trout, catfish and

crayfish are well in hand and wait for helpful, but not crucial, refinements

such as Improvements in disease control. Somewhat more problematic is the

pen-rearing of shrimp or salmon In natural bodies of water, where the
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departure from the wild condition is minimized. But the
difficulties of effective containment and the effects of predators and

unnatural confinement or crowding need technical Improvements which are

actively being sought.

As the growth environment of these cultures departs further from the

natural environment, artificial growing conditions cause technical

problems to multiply. Problems with water quality, engineered controls,

animal behavior, food conversion and disease control Intensify. Where

ocean ranching of salmon entails the simple selection of best species and

size, plus imprinting with special chemicals to Improve return, more

artificial conditions for the totally enclosed perch, shrimp or oyster

factory require detailed and coordinated engineering of the entire plant

and its operation. Since this must be tailored to poorly known and

very complex physiological and behavioral characteristics of the animals,

a complete systems engineering heavily dependent on cut and try methods

Is likely to need much time and experimentation. Hence, it would be
reasonable to expect that aquaculture development will produce a sequence

of commercially feasible schemes, the timing of which will be largely

dependent upon how long development has been going on and how radically

the system differs from the natural habitat and normal population densities.

However, it should be observed that one of the most serious barriers

facing aquaculture development are legal and environmental regulations
limiting the areas where and conditions under which aquaculture can

operate. The effect of many of these regulations has been to drive

extensive aquaculture efforts offshore or into highly sophisticated closed

systems.
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V.3 Pharmaceuticals and Biochemicals

This group of ocean products encompasses a small group of diverse

Industrial segments which may be categorized as follows:

• Pharmaceuticals: Drugs for human use

* Miscellaneous biologicals and biochemicals: Including veterinary
preparations and products for aquaculture

* Marine polymers: Mostly gums and other polysaccharldes, Including

chitin and derivatives

Each of the segments Is characterized by differences In scale, organization,

state of development and Innovative character.

Pharmaceuticals

Clinical drugs have been derived from ocean sources primarily by
systematic screening. These drugs are products of large pharmaceutical

firms who have the resources for clinical testing and the expensive

process of obtaining necessary approval of the O.S. Food and Drug

Administration. Most of these products are now synthesized artifically
and are no longer dependent on the original marine source.

Marine organisms represent a vast resevoir of unknown compounds and

several large firms are systematically screening many of these organisms

for clinical value and market potential. So far, Interest has centered

on antibiotics arid heart drugs, whose market potential is exceptional, but
other elements are also of clinical and economic Interest. The technological

problems of screening for selected function and of determining chemical

structure and methods of synthesis are relatively straightforward.
However, coupled with systematic clinical testing for ultimate government

approval, they represent a very large Investment, and therefore a practical
barrier to discovery or adoption.

4
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Miscellaneous Biologicals and Biochemicais

This Industrial segment is more a potential than an actuality. Only

two companies, to our knowledge, are presently producing products in this sub-

4sector. One is test marketing a new substance for use as a chemical Indicator for

calcium determinations In clinical chemistry; the other is marketing vaccines

for the successful rearing of aquatic animals. In the latter case, the

demand for effective materials Is expected to parallel the development

of the aquaculture Industry. However, whether the preferred materials will

turn out to be vaccines, antibiotics or other chemicals, Is yet to be

observed. In either case, since the substances will be either synthesized

or cultured, there are not likely to be any serious problems in scaling

up an adequate supply.

One of the principal uncertainties in this sector remains the future

course of the aquaculture Industry. If momentum Is obtained in the latter,

the demand for these biochemicals for controlling the environment of

aquatic animals may be very large. As In the case of all pharmaceuticals,

however, such biochemical products must be submitted to expensive testing

procedures required by the U.S. Food and Drug Administration. Hence,
financial and technical problems combine to pose a significant constraint

to technological Innovation and commercial exploitation of new biochemical

products. - _

Marine Polymers

These substances Include colloidal polysaccharides such as algin,

agar and carageenan, and other potential entrants such as chitin. At

present, four substantial U.S. companies are engaged in the extraction and

marketing of soluble colloids and two small enterprises, with the assistance

of a large chemical firm, are attempting to develop a market for chitin

derivatives.

The soluble colloids are widelyiemployed as food additives, as

Ingredients in pharmaceuticals and in the laboratory culture of bacteria.

Minor Industrial applications in stabilized gels, sizings and other non-

04490 0 - 77 -11
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edible products are becoming Increasingly Important. As this trend
continues, the resulting demand could easily exceed the present supply

and Is already giving Impetus to developments In resource management,
seaweed cultivation, utilization of new species, or other means of enlarging
the supply. Technological advances have been made In harvesting manage-
ment, artificial cultivation and in the use of more abundant

species. At the same time, developments are continuing toward new
applications and the stimulation of new sources of supply,

4k
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VA Fishing

Structure of the Industry

Fishing Is an exceptionally fragmented Industry, segmented by
species specialization, geographic characteristics, local or ethnic
traditions and generally weak trade organizations. On one hand, it
is characterized by small firms, often single boats or ships; on the other,
large fleets and corporate interests.are evident. These differing
Industry characteristics are largely determined by species and regional
factors that make segments quite different from one another.
There is little In common between the Pacific tuna fleet, the Gulf
shrimpers, the Chesapeake Bay watermen or the Atlantic groundfish trawl6rs.

The tuna Industry is served by a number of Independent fishing boats
and traders who purchase fish in remote ports, and by large company
fleets owned by canners and Integrated food companies. Most of the
primary product is marketed under nationally-known brands. By-products,
which consist of waste meat, oil, meal and solubles, are sold through
brokers or to pet food manufacturers, o'r incorporated Into pet foods of
their own brand.

The menhaden fishery Is similar to tuna in some respects, Including
the coexistence of Independent boats and processors along with company
fleets operated by vertically Integrated divisions of medium-size
corporations. While tuna is destined almost Inevitably for canning, menhaden
is Invariably rendered Into fish meal, oil and solubles. Menhaden serves
a commercial commodity market in animal feeds rather than a consumer or
retail market.

The trend in company ownership of fishing fleets and in other methods
of attaching fishing operations more'flrmly to packing and processing
operations was once evident in the shrimp fishery, but Is less so now.
Fewer shrimp packing houses own their own boats and newer, less paternal operating
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arrangements are more co-mmon between packers and fishermen. These changes

have brought about a greater degree of Independence-in shrimp fishing but,
as In other fisheries, this relationship is determined by some basic demand

supply factors. If.demand outstrips supply, processors are motivated to take

control of the fishing operations. But, when market conditions slacken,

packers tend to seek greater efficiency by restricting their responsibility

to on-shore operations that are easier to control and manage efficiently.

Shellfish and crabs are generally harvested by small boats which are

Independently owned and operated. Shallow water species which are not amenable

to large volume harvests, are generally sold fresh and the fishery is

not vertically Integrated. Deep water or "surf" clams on the other hand

are landed from larger craft and processed- In much larger volumes. They are

destined for Institutional or packaged foods, and exhibit a degree of

on-shore integration that ties primary shuckers and packers to the large

consumers and secondary processors. If the recently developed gap between

demand and supply continues to widen, then Integration might be extended

to include the fishing boats as well.

North and Middle Atlantic fisheries are conducted by individual

trawlers and small, family-owned fleets, displaying a considerable variation

in hull size and design. While some are new, many are old, but fitted

with modern power deck equipment and electronic gear. Many of these

vessels operate from a single port, and fish for a variety of species,

depending upon season, relative abundance and demand. They sell their

catch directly to packers, or at open auctions or through fishermen's
cooperatives which perform auctioning or other marketing functions,

Production Methods

Production methods, with few exceptions, have changed very little over

the years. Innovations such as the stern trawler, fiberglass hull,

power block, or electronic navigation equipment, have usefully served,

but not greatly altered the traditional methods of fishing. Similarly,

the use of pumps and lifts for bringing fish aboard ship, or for unloading

at dockside, have made-incremental Improvements on the traditional methods.

to
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Changes which have had a significant Impact on the efficiency of harvest

may be found in the use of spotter planes, as employed In locating

menhaden, the setting of seines on porpoise schools to catch tuna which

school below them, and the use of dredges-or other lifts for crab and

clam fishing in States where that is permitted.

Supply Problems

Most welcome Innovations have been, and are likely to continue to be,

those that Increase the ability to locate and efficiently harvest greater

catches, but the combined effect of all efforts and changes In the past

twenty years has only slightly Increased the total U.S. catch.

The underlying phenomenon, which

has limited the increase, and which characterizes virtually all fisheries,

is that stocks of all commercial species are being depleted in the areas

traditionally harvested. Many different reasons have been advanced to explain

the decline, Including pollution and foreign competition, but It is

difficult to avoid the observation that Intensive fishing by American boats

has been Instrumental if not decisive in precipitating the decline of many

species. Examples may be found In the enormous number of American

shrimp boats operating In certain areas of the Gulf, the recently-

condemned practice of fishing the shrimp spawning grounds, the concentration

of salmon fleets at the mouths of salmon spawning rivers, and the exhaustive

harvesting and destruction of the Atlantic surf clam beds.

Demand Trends

Decreasing stocks have been concurrent with Increasing denand in response

to population growth, and as a consequence of other factors which have

affected the American and International markets. Great

changes have occurred In particular species and products. Tuna consumption

has risen enormously, partly at the expense of salmon whose decreasing

supply and higher price provide no effective competition. 'Likewise, the

Importation of Inexpensive frozen blocks of groundfish fillets has supported

the marketing of tasty and conveniently precooked portions which now supply

85% of Americans' fish diet. Institutional use of frozen portions, either
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pro-breaded or pre-cooked, has added to the consumer demand and has
supported a substantial Increase In the market for frozen shrimp products

as well. Similarly, new methods of using surf clam meat have
produced a commercial and Institutional demand that cannot be sustained

by present harvesting practices.

Institutional and consumer preferences for frozen and precooked

packaged products could have had a devastating Impact on the demand for

fresh fish if other factors had not Intervened. Improved refrigeration

and modern transportation Increased the shipping range well beyond coastal

areas, opening up Interior markets previously Inaccessible to fresh seafoods.

Clam bakes in the Midwest absorb most of the output of at least some
Chesapeake Bay shellfish packers. Live lobsters shipped from Boston

in the morning can be In Honolulu restaurants In the

evening. The result is that despite the relative dominance of frozen
and cooked products in the market, total demand for fresh fish has

Increased. And the premium price supported by this enlarged demand
removes Incentives for Atlantic fisheries to compete with Imported

frozen blocks. They serve quite different market segments.

International Competition

While domestic fresh products of North Atlantic fisheries appear to

have an ample market and are not threatened
by Imported frozen blocks, they are threatened at the source. Vessels

of other nations, Including Russia, Japan and Northern European countries,

have been fishing the North Atlantic in larger numbers and often with
more efficient vessels. Frozen blocks of fillets made from their catch

and Imported from Canada, Iceland and Scandinavia supply the major portion

of all fish consumed here. In the Pacific, Japan, Korea and other nations
are giving increasing competition and their Pacific mackerel, salmon

and tuna compete well in the U.S. consumer market. International

agreements have been negotiated to keep Japanese salmon fishermen further

from Alaskan waters, but the value of euch arrangements Is still seriously

questioned, since the salmon migrate across the negotiated fishing

boundary.
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Tuna fishing Is now a world-wide enterprise and an International

market In whole, frozen tuna has developed. A substantial amount of that

which Is canned in the U.S. is caught or purchased in areas as far away

as the Indian Ocean. Shrimp is also an International product. U.S.

boats fish off the shores of Mexico and Central America, in competition

with the boats of other registry, and frozen blocks of shrimp are Imported

from as far away as India.

Technological Development and Potential

Opinion has often been advanced by observers outside the Industry

that the U.S. fishing Industry Is technologically backward and could

benefit from appropriate technical Innovations. They point to the

development by other countries of innovations like the stern trawler or

the'-factory ship concept, and to the slowness of adoption of such Ideas

by U.S. fishermen. American fishing spokesmen, on the other hand, contend

that U.S. vessels are modern enough In terms of power plant and deck

gear, and that hull design, storage and refrigeration concepts are advanced

as needed or as can be profitably adopted. They point to subsidy by

foreign governments of the modern vessels with which U.S. craft are

unfavorably compared and suggest that without such subsidy, foreign catches

would prove to be no more economically efficient than our own.

The presence of such strongly contrasting opinions suggests that

generalizations on the state or need of technological advancement should

be made with caution and that specific qualifications are likely to apply.

Certainly It is clear that the modern tuna seiner Is an example of an

Important investment in up-to-date ship design. In the

Atlantic fishery, a great variation in hull designs has produced no

outstanding breakthrough as yet, but what they have may be suited to the

conditions under which they operate, especially with respect to species

diversity.
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Minor or Incremental Improvements have been made, In the adoption
of fiber glass hulls or changes in trawling gear, and further changes In
storage designs will probably continue in all fisheries. At present, some
of the shrimp boats and Atlantic ground fish vessels may be somewhat too
large for optimum economy, given the present size of the catches, and

adjustments will be needed as resources vary. There seems to be no
reluctance to adopt modern electronic navigation equipment, and any
advances to locate fish effectively are certain to be Incorporated

quickly by the industry.

With these observations In mind, it appears that innovations that
have clear economic advantage are readily enough adopted. With a few
exceptions, technical changes have been Incremental, rather than revolutionary,
but revolutionary changes are not being held back by any apparent Inherent

conservatism on the part of the Industry. What is of greater concern and
appears to have greater influence on technical advancement are economic
realities of efficient operation, return on investment and problems with
diminishing resources.

0
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V.5 Fish Processing

Structure and Production Methods of the Industry

Like fishing, the processing sector Is segmented In several ways,

generally according to species. Some species are primarily marketed

fresh, while other varieties are canned or prepared for cooking and then

frozen. Many Industry characteristics, including structure, technology

and demand, tend to vary from species to species, and accurate descriptions

of the Industry must be rather specialized along these species lines.

Primary processing prepares seafood for the wholesale market or for

secondary processors. It is generally performed by the dockside purchaser

and consists of grading, heading,, shucking or filleting operations as

appropriate to the species. The products are iced for shipment to fresh

markets or to secondary processors, or If from the market, are

subjected to secondary processing in the same or a neighboring plant.

Secondary processing consists of the remaining steps up to and Including

packaging and many entail peeling and de-veining of shrimp, sawing and

portion shaping from frozen blocks of fillets, and any appropriate combi-

nations of breading, battering, frying, freezing, curing or canning.

Secondary processors tend to be larger firms possessing recognizable brand

names,and their integration with other aspects of the seafood business

often Includes affiliation with primary processing divisions. Primary

processors, or "packers", operate much smaller plants. They range from

Independent single units to groups of plants, owned by Integrated seafood

companies, and distributed regionally to cover appropriate seasons and

species.

Many of the operations in all stages of processing are performed by

machines, and effort is continually directed toward further elimination of

handwork. Nevertheless, it is as a whole still a labor-intensive Industry.

inmany Instances, particularly with shellfish, the value of the product makes
relatively small quantity losses Intolerable and sets tolerances not presently

achieved by full automation. In other cases, especially with shrimp, the
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discrimination required for precise portion control and quality assurance

has so far needed a considerable amount of human supervision. In addition,

other operations have simply defied technological solution.

Tuna and menhaden processing is highly mechanized

and both Industry segments are characterized by a few large food companies

or multi-division conglomerates. Several of the seven U.S. tuna companies
cooperate in processing each other's brands of tuna or pet food. Reduction

of menhaden to meal, oil and solubles is a fully automatic continuous process,

while tuna processing requires much manual attention but becomes more

automatic as the product approaches the canning operations. Waste trimmings

and carcasses of tuna are also subjected to rendering by a process similar

to that used for menhaden, but are processed In smaller plants owned by

the tuna canners.

In earlier stages of tuna processing, technical demands are rather

primitive and current developments center on such examples as automated

air skinning to replace knives and the use of electric knives for slicing

loins. Five of the seven U.S. tuna companies support the Tuna Research

Foundation, but its attention tends to be focused on problems encountered

In fishing and quality control of the fresh or frozen carcasses.

The Market for Processed Fish

Overall, consumption of shellfish has risen gradually and reached

a plateau in recent years, with some species decreasing and other increasing.

Selected species, such as surf clams, have taken large jumps In price,

but the demand for all species readily supports the fairly high prices

generally required by the small scale and largely manual methods of pro-

duction. By projecting trends of consumer and Institutional preference for

breaded and packaged shrimp, the penetration of the Midwest market by

steamer clams and the rise in demand for raw surf clams, it appears that

shellfish demand will Increase faster than population growth for a while,

and put Increasing pressure on resources that already are showing signs

of strain and decline.
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The demand for fresh Atlantic finfish Is also strong and sustaining a

price much higher than can be obtained for prepared seafoods, so that
very little of the Atlantic catch goes through anything beyond primary
processing. With the entire Interior of the continent now within reach

of fresh fish shipments, it does not seem likey that domestic finfish
will see much secondary processing unless new domestic species are Intro-

duced which are better suited to fried sticks and portions than to the fresh

fish market.

Demand for tuna has resulted in a steady Increase in consumption over

the past ten years, and a steady Increase In Imported fresh and frozen

tuna and partly pre-processed meat. Most recently, tuna canned In brine
Instead of oil has been gaining some favor with consumers at least

partly as the result of a price advantage, and shifts in preference seem

to reflect a rather delicate sensitivity to price. This style of canned

product has been Increasingly adopted by domestic canners to maintain

their competitive position vis-a-vis Imported brands. Representatives of
the Industry are fearful that Imported brands may soon gain an even
greater price advantage resulting from modification of U.S. fishing

practices to protect porpoises in compliance with the Marine Mammals Act.

Demand for pet foods has increased and new varieties using tuna

by-products are able to sustain relatively high price levels. These

developments have encouraged diversion of some of the'large volume of
tuna waste to pet foods rather than to the rendering process. Tuna

canners produce pet foods on contract or under their own brand, and some

have developed new pet food uses for the solubles produced from the rendering

process.

Technological Changes in the Sector

Technological change Is evident In all segments of the fish processing

Industry, aiming principally at minimizing or elminiating
manual labor-in order to remain coct competitive. This objective In
process change has resulted in widespread adoption of mechanized conveyor
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systems and in the Introduction of relatively simple machinery to

replace manual operations In both primary and secondary processing.

Special requirements of differing species and relatively low volumes of

material handled at the primary or packer stage have made these segments

slower to advance than those concerned with secondary processing, but

concepts such as automatic shuckers, successfully employed on some species,

are slowly being adapted or substituted for use on others.

At the secondary processing level, some species differences persist

in certain instances, like shrimp, and continue to place difficult
requirements on handling processes and machinery. But for other operations

such as breading and freezing, or for standardized shapes and portions-

made by cutting, extruding or molding, food processing technology is
more transferrable and adaptable among different foods. When added to

the advantages of larger size and process volume, the economics of Integration

and transferability- of technology enjoyed by secondary processors provide
more stimulus for technological advancement and result In plants which are

somewhat more sophisticated and less dependent on hand labor. Nevertheless,

the present level of technology is relatively unsophisticated, and there

is considerable room for process innovation in all segments of the

proces ing Industries.

V.b Discussion

The preceding sections show widely varied characteristics and

patterns of change within the various sectors studied. In the following

Chapter, we will compare the sectors and discuss their needs for research

and technology.

0
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FOOTNOTES FOR CHAPTER V

The summaries in this chapter are based on a series of working papers

which contain more detailed notes and references. Each paper provides

background information rather than original concepts or research findings.

They were Initially prepared from secondary sources. Later, Information

from Industry Interviews was added.

The papers listed below are not a part of the final project report,

although a limited number of copies are available for the use and con-

venience of other Investigators through either the National Office of

Sea Grant or the Center for Policy.Alternatives.

Blair M. McGugan and Donald Hague, Technology and Innovation In the
U.S. Aquaculture Industry

Sally Gorski, The Response of the Legal System to Technological Innovation
in AquacuLture: A Comparative Study of Mariculture Legislation in
California7 Florida and Maine

Albert E. Murray, Technology and Innovation In the Marlne-Derived Pharma-
ceutlcals and Chemicals Industry in the U.S.

James B. Webber, Technology and innovation in the U.S. Fishing Industry

Sally Gorski, A Legal Analysis of Financing Modernization of U.S. Fishing
Vessels

Linsu Kim, Technology and Innovation in the U.S. Fish Processing Industry



166

-84-

VI. A COMPARATIVE ANALYSIS OF PATTERNS OF CHANGE AND NEEDS FOR *

TECHNOLOGY IN INDUSTRY SECTORS

How are the competitive and market Issues Involved In each

sector and the resources required for production related to needs for

research and technology? In particular, what factors can be capitalized

on through technological changes In a given sector--one which Introduces

a new product for which demand Is assured, one which reduces the costs

-of production substantially so as to alter the competitive picture, one
which Improves the supply potential where supply is a limiting factor

to Industry growth, and so on?

- Analysis of the four sectors selected for study showed a consistent

pattern of change In products and processes related to levels of economic

and technological development. The Industry data and Interviews produced

Important facts about current needs for technology. Some precise areas

for effective technical support were highlighted In the sector analysis.
These Issues are dealt with In turn below. Included are some, but by no

means all, areas where Sea Grant support could result in substantial --

commercial development.

VI.1 Regularities In Patterns of Product and Process Change

A growing understanding of the dynamics of change In Industry allows

us to make some predictions about kinds of change that will be vital in

different situations. The consistency of the Innovative process in

different settings makes It possible to point out gaps In current

technical resources as well as to speculate about the directions in which

needs for technology will develop for particular lines of business.

In general the conditions necessary for rapid Innovative change are

much different from those required for high levels of output and

efficiency in production. The pattern of change observed within a

productive unit will often shift from innovative and flexible to standard-

Ized and Inflexible under demands for higher levels of output and
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productivity.* conversely, disruptive external forces such as Increasing

competition across Industry and national boundaries, rapidly changing

prices for Imports, Introduction of production processes having drastically

lower costs or direct government Intervention through regulation may be

associated with a shift toward more Innovative conditions [1].

The type of innovation observed in a productive unit will ordinarily
shift over time from frequent and novel product change stimulated by users

and market factors, to periodic changes in the product line accompanied by

an Increase in major process change, predominantly stimulated by changing

technological possibilities. At the extreme there will be little innovation.

The unit will be highly productive and efficient, but stagnant and

vulnerable to competition from new entrants to the Industry and from

unexpected directions. Cost stimulated Incremental innovation will be

expected to predominate. Novel changes will be costly, Involving simul-

taneous product and process innovation and will be Infrequently Introduced [2].

Market uncertainty and stimuli for change will predominate at first,

but will diminish as experience with the use of a new product Increases

and as production volume rises. At first, product performance will be

stressed, unit profit margins will tend to be high and demand Inelastic

upward but elastic with reductions In price. Eventually, products will

often become standardized and compete mainly on the basis of cost and quality.

Products will be expected to be developed over time in a predictable

manner with the Initial emphasis on product performance and user needs

(as In the case of gourmet products for example) then shifting to emphasis

on product variety and later to product standardization and costs.

Initially, innovations will originate in units with inflmate knowledge

of users and user needs. The critical Input Is not state-of-the-art

technology but Is new Insight about needs [3]. Later, when needs are well

* By iroductiV-unit we refer to a firm producing a related line of
products and t e associated production process. For a larger or
diversified firm, a productive unit would usually be a separate division
or operation.
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defined and easily stated, the Innovative unit will often be the one that

brings new technological skills to the problem. This may be an Internal

engineering or R&D group, an equipment company or some other outs~le

source. in brief, we may expect a shift In the locus of major innovation

from user to manufacturer to equipment supplier as a productive unit

becomes more highly developed.

The performance criteria that serve as a primary basis for competition

change from Ill-defined and uncertain targets for Innovation to well

articulated design objectives. In emerging product areas there is a

proliferation of product performance dimensions. These frequently cannot

be stated quantitatively, and the relative Importance or ranking of the

various dimensions may be quite unstable. Manufacturers are likely to

produce an Innovation where the performance requirements are clearly

specified, but that users are likely to Introduce the Innovation where

performance requirements are ambiguous. Radical product change is

often the result of the addition of entirely new performance dimensions such

as regulatory requirements to a previously stable set of dimensions [4].

At first, though the total amount of research and development (R&D)

In a sector may be substantial, Its focus will be diffuse. Many lines of

Inquiry will be followed and many technical alternatives developed. As

performance requirements become better understood technical efforts become

more focused and cumulative In Importance.

Reduction In uncertainty as markets and product uses become more

highly understood, Increases the salience of R&D as a stimulus for

Innovation. In an emerging market needs are ill-defined and can only

be stated broadly. So there is uncertainty about the relevance of outcomes

that might he achieved, even if Investments of R&D resources were made

to bring about such outcomes. This has been called target uncertainty [51.

The expected value frb-ii any R&D Investment Is reduced by the combined
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effect of target uncertainty and technical uncertainty. The decision-.maker

has little Incentive to invest in risky R&D efforts as long as target

uncertainty is high.

As the productive unit develops, however, uncertainty about markets

and appropriate targets for R&D is reduced. Therefore, R&D projects bearing

the same level of technical risk are Increasingly made more attractive,

and larger R&D Investments are justified. At some point before the cost

of Implementing technological Innovation becomes prohibitively high, and

before Increasing cost competition erodes margins below levels that

can support large Indirect expense categories, it would be anticipated that

the benefits of large R&D efforts would reach a maximum.

As a production process develops over time toward levels of Improved

output productivity, It will become more capital Intensive, direct labor

productivity will improve through greater division of labor and specialization,

the flow of materials within the process will take on more of a straight-

line configuration and process scale will become larger. At first,

production will be small scale and located near a technology source or a

user, Therevill be low level of backward Integration and the productive

unit will have little influence over its suppliers. Later, facilities will

be larger and located to achieve low factor Input costs and/or to fac!Ilitate

distribution (6].

In its initial phases an emerging sector may be characterized by

a few small firms sharing both high-risks and rewards in a rapidly expanding

market with- relatively inelastic prices. Production technology is largely

adapted from general purpose equipment and Involves a high degree of skilled

labor Input. As the industry evolves, an increasing fraction of its

product innovations are stimulated by possibilities seen in its expanding

technological capabilities as opposed to market needs. These are often

improvements or additions to current products. Process Innovations become

Important as output expands, and some special purpose tooling and automation

is typically Introduced. New firms enter the Industry at this stage with

production oriented, imitative strategies and product variations. As the

94496 0 - 77-12
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Industry continues to develop, products become more and more standardized.

Process Innovations predominate, and innovations are typically cost

stimulated, Incremental Improvements. Only a few firms that succeed in

-driving down production costs survive. Competitors may enter but only

by making large Investments In plant. In terms of innovation, the Industry

may stagnate or it may be forced to change through functional competition

and invasion of its markets by other Industries and firms [7].

When both productive units and the entire business are small generally

available Inputs which may be highly variable will be used. Later on

uniformity of Inputs will become more critical, and productive units will

demand uniform specialized materials (as In the case of frozen blocks for

secondary fish processors) from suppliers or will attempt to produce

needed Inputs themselves. Steady-rates of output, and thus of supply will

also be critical as productive units grow in size.

Innovation generally occurs closest to affluent markets in the early

stages of development of a sector. In the last stages of development labor,

materials and transportation costs probably are the strongest variables

in determining location. In terms of foreign trade this typically means

that the innovation process begins by U.S. firms developing products for

the U.S. market with export a minor consideration. Then export to large

markets such as Europe and Japan becomes Important. As these exports are

displaced by local production, U.S. firms may expand the focus of exports

to include developing areas. Later competition may develop from European

and Japanese firms for both U.S. and developing markets and production

begins In these markets as well. Finally, Imports from developing countries

may displace much of U.S. production [81. On this basis, we would expect

developing premium markets overseas to be the major trade concern of

emerging productive units, while cost comoetition would be the preoccupation

of these which were highly developed. Similarly, products or processes

having export potential would have a more lasting and Important positive

effect on balance of trade than would Import substitution.



171

-89-

In sum, productive units at the emerging stage of evolution in their
product and process technology are expected to have frequent and novel
product change stimulated by users and market factors, to have flexiblo
but Inefficient production processes with general purpose equipment and
skilled labor, and to have small scale capacity in an entrepreneurially
based organization. On the other hand, productive units at the developed
stage of evolution are expected to have predominantly Incremental change
stimulated by cost, to have highly standardized products with few major
variations and to have large scale Integrated facilities specialized to
particular products and to be vertically Integrated.

in effect, the stages of evolution represent extreme cases. It is
apparent In several Industrial sectors that productive units currently at
the mature stage were at the emerging stage earlier. Ln other words,
productive units evolve from the emerging stage in transition to the -

developed stage. The predominant mode of Innovation during this transition
shifts from radical product Innovation to incremental Innovation, and
process Innovation Increases In relative importance to product Innovation.
Sources of stimuli for Innovationr production pattern and segment structure
all change as the segment develops from the emerging stage to the developed
stae. For example, businesses raising catfish and trout have moved and changed
in the manner described. Aquaculture of marine animals appears to be at an
earlier point in the pattern and may be expected to evolve in a similar way.

In other words, productive units at different-stages In the evolution
of their product and process technology are expected to undertake different
types of Innovation and to have different production capacities and
processes in response to differing stimuli. This contingent relationship
between technological Innovation and the evolving structure of the productive
unit present various Implications for decision makers as to when and what
actions are likely to be effective in-a particular situation. Then, how
do the findings of the sector studies relate to the model above and what

are the Implications?
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VI.2 Patterns of Innovation in the Sectors Studied

While it is always risky to discuss complex Issues in terms of

simplified and preconceived categories, we think It Is helpful in discussing
needs for research and technology to view parts of the four sectors as
being earlier or later in the spectrum of change from emerging to highly

developed. Firms in marine aquaculture and blo-medicals have many aspects

characteristics of emerging productive units. Conversely, tuna and menhaden

firms and secondary fish processors have many of the characteristics of

highly developed productive units. Other parts of the sectors studied

appear to fall between these extremes.

Two sectors, Marine Aquaculture and Blo-chemicals are:

* dominated by small, new entrepreneurial firms for the most part
with very little vertical Integration

o focused heavily on developing a product of quality and appeal

* focused on skilled labor as the critical production resource

* emphasizing initial system design and have a crudely developed
technology

* normally showing high growth, high profit margins and are
expanding from an initial specialty or regional market

* In a position of high export potential based on newness and appeal
In their products.

The more highly developed and mechanized segments of the Fishing

and Fish Processing Industries, In particular tuna, menhaden and secondary

fish processing, appear to have the following characteristics:

4 operate near source of supply

" usually larger, established firms with considerable Integration

" changes are focused on Improvements In the process of production
to reduce costs and strengthen competitive position

* productive use of capital Is critical In these operations

" changes tend to be Incremental improvements
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e equipment is highly specialized
* growth in the Industry is relatively low, with standardized

products and low unit profit margins

* variations in supply are critical to health of the Industry

e high degree of competition with Imports based mainly on price.

Technical developments being attempted by firms and current needs

for research and technology which were encountered during our study of these

sectors also appear to match prior expectations. These are covered In

detail below.

Emerging Sectors

Aquaculture and biochemicals are characterized by a small number

of individual entrepreneurs, (as in the case mainly of aquaculture) or

by large firms exploring a new area of business. The market offers

a potential opportunity for new products but market pay-off relies

heavily on the successful development of the product and production process.

Research and development are expensive because of the many unknowns in
the technology and market.

Research and development activities in the Industry are on a smwfll

scale due mainly to the reluctance of both-the top management nd invetors

to commit a large investment to a high risk venture. For example, the

few large firms Involved in the development of Intensive shrimp salt-water

aquaculture technology are unwilling to Invest any more funds until

basc technological unknowns on maturation, nutrition, containment and

disease control are solved. On the other hand, it was observed that

these firms are closely monitoring the development of research efforts

undertaken by university and NMFS extension stations in hopes of seeing

technological barriers to large-scale market development overcome.

In the fresh-water aquaculture segment, by contrast, production

systems and methods have been under constant Improvement. Innovations hove
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occurred mainly in process technology rather than new products. Cost
and price pressure stemming from competition not only with domestic
natural stocks but also with foreign supplies, plus the demand for
continuous high quality supplies, have been major factors $timulating
technological innovation. Specific needs for technology in the aqua-
culture sector are:

" Experimental or pilot stage R&D for species with strong demand
potential.

" Basic research on disease control, environmental requirements,
behavior patterns, food conversion, etc. of certain aquaculture
species.

• Site identification and testing for aquaculture installations.
" Equipment testing for marine and fresh-water environment control

systems.

" Engineering models for different culture intensities.
" Technical manpower training in marine and fresh water

aquaculture.
" Communication and diffusion of aquaculture techniques to

commercial Interests.

The biochemical segment, like the marine aquaculture segment, consists
mainly of a few small firms led by entrepreneurs with technical back-
grounds who recognized new business opportunXIei-41-th-e-flelds of their
expertise. Their production processes are in a crude or experimental stage
with low productivity. On the other hand, the marine polymer segment Is -
represented by several medium-sized firms and small divisions of large
firms, which are often Integrated vertically. Production processes are
relatively labor intensive but are also heavily dependent on capital
equipment.

The market for biochemicals is still in the formative stage. However,
market opportunities for new products such as vaccines for the control of
disease in the husbandry of aquatic organisms are promising since disease
control is regarded as an essential requirement for the successful
commercial rearing of aquatic animals. Seaweed colloids have been used in
foods as thickeners or stabilizers and have recently found their way Into
industrial use. In short, sizeable markets appear to exist in these segments,
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and growth prospects are promising. Technology must solve basic problems

in order to establish these segments as competitive or profitable.

Technological Innovation observed In the br6chemical segment has

been concerned with developing satisfactory products of high quality. Any

substantial progress in these segments Is expected to have major Impact.

The pattern of innovation here appears to be based on firms research and

development to a greater..xtent than in aquaculture. Yet, the lack of

basic knowledge, the high degree of uncertainty and risk In these business

ventures, the limited size of research funds relative to the size of the

research tasks to be undertaken, and the under-developed marketing

capability of the firms Involved, appear to be the major barriers to

technological development.

In the sector of pharmaceuticals and biochemicals the following

areas of applied research are positive candidates:

" Detection, extraction and identification of marine substances of

high potential value.

" Development of broad spectrum Indicators for useful physiological activity.

" Product and application development for non-drug chemicals and
special substances.

* Preliminary testing of new products seeking FDA and USDA approval.

" Development of methods for resource management of source species.

" Research and development of biologicals of economic value for
disease control and other functions in aquaculture systems.

Sectors in Transition

Certain segments Investigated In the sector studies exhibit general

characteristics which seem to be in transition from the emerging to the

highly developed stage. Both the fresh-water aquaculture and marine polymer

segments show basic characteristics which are similar to those of the

emerging stage, as In marine aquaculture and biochemicals, but the former

are more developed than the latter in terms of production technology, market
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conditions, and Innovation pattern. Production technology is moderately

advanced In degree of mechanization. For fresh-water aquaculture, the

regional market has already been exploited, with a slow attempt to seek
wider national distribution. Marine polymer products have been used In

food processing, but they have also found their way into Industrial use.

That is, the products of these segments are moving slowly from an established

small market to a wider national distribution or application. While the

Incremental Improvement of production processes is the established pattern

of technological innovation, an avenue of new product applications opening

up In the marine polymer segment provides a new stimulus for future Innovation.

Recent technological innovation observed in the marine polymer

segment has been mainly concerned with Improvement of the production

process. In light of the fact that marine polymer products are exceptionally

versatile, they have many new applications. Market opportunities stemming

from the rapid development of food processing, and new avenues opening

up In Industrial non-food uses of the products are major factors that might

facilitate technological Innovation. Constraints to new uses of marine

polymers In foods, drugs and cosmetics are Imposed by FDA requirements, and

technical assistance could be helpful in successfully meeting test

requirements.

Needs and opportunities for innovation in the marine polymer segment

are found In both production and use. Demand is already straining the

availability of marine colloids. Research that might lead to an Increase
In the supply of gelidium in American waters or to an Introduction of methods

for obtaining a similarly high quality polymer from abundant local species

such as gracilaria. would reduce U.S. dependence on imports.

Highly Developed Sectors

While aquaculture and biochemicals offer several clear examples of

the emerging stage of Industrial and technological development, certain

segments of fishing and fish processing are by contrast highly developed,

;V
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particularly the large sub-sectors of tuna and menhaden. -These segments
are comprised of a few large firms with highly mechanized and often--
continuous automated operations, which are In most cases vertically
integrated from fishing through processing to marketing. In the fishing
segment, purse seining, power blocks, fish pumps and spotter planes
together with modern electronic equipmentconstitute the most sophisticated
fishing technology in the country. Tuna processing uses more automated
processes as the product enters the canning phase. Menhaden processing is an
automated, continuous operation' through the cooking, pressing and drying
processes.

Productive units in these segments are usually divisions of food
processing firms or of multi-division conglomerates. The production
process is efficient, capital intensive and special purpose. The products
are fairly standardized, and price Is a major competitive factor in the
market. Supply of raw material is generally available either from local
or foreign sources. Innovations that made major Impacts on product and
process development took place two or three decades ago. Since then, the
processes have been gradually and Incrementally Improved in order to
Increase productivity,_ Product standardization and scant research for
product and market development are major barriers to the use of new
technology in these segments.

The market and technology for existing standardized products have
reached maturity. Incremental changes necessary to Improve productivity
have beeri taken care of by the firms themselves or the equipment manu-
facturers. However, successful development of a new product and market,
especially for minced fishflesh, might make a major impact on the development
of the U.S. fisheries. For example, if a new market is developed for
minced fishflesh products, an existing deboner could increase the recovery
rate of fish from 30% to 50%. The 20% Increase would mean as much as
200 million pounds more fishflesh available for human consumption, worth
more than $100 million at 1975 prices. This suggests that market development
is as Important as product or process development for these segments.
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In the fishing sector, several areas of applied research are suggested
by the sector analysis:

* Research into resource management--seeding, migratory patterns,
spawning, husbandry, etc.

* Experimental research on new species for human and industrial
consumption.

* Experiments with standardized fishing equipment and vessel design
to reduce equipment costs to fishermen and Increase efficiency.

* Development of new techniques for fish finding and harvesting.

* Investigation of transport cost reduction.

* Investigation of product and market development for new species for
food or industrial consumption.

* Study of species, fishing practices and other factors affecting
economic feasibility of a domestic frozen block Industry.

* Programs designed to encourage training and recruitment of skilled
people, for the sector,---

In the fish processing area, several areas of effective support appear
to be:

e Development of waste disposal or elimination technology

* Development of standardized quality control testing procedures whereneeded--e.g., tuna spoilage factors, thaw and re-freeze indicators
for packaged foods, etc.

e Development of uses for products and by-products which are now
wasted or under-utilized. -

e Product Innovation, market assessment and pre-marketing assistance
for potential new seafood forms, (minced flesh, species blends, new
species, etc.).

* Improvements in preservation technology, especially where most
needed, e.g., whole tuna, blue crab, etc. Improvements In control
of moisture transfer In frozen products.
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Vi.3 Summary

In general, the needs of emerging sectors appear to be centered on

reducing technical uncertainty by providing basic data, helping in
design and adapting production systems, and on reducing target uncertainty

through assistance with early commercial trials and production runs and

through market development. The high levels of risk Involved limit

Incentives for firms to grapple with technical uncertainties until markets

are better developed. Firms are probably best equipped to deal with

target uncertainties.

Firms in highly developed sectors appear to be able to develop or
adopt most needed technology, but need assistance with resource and

technical problems they share in common. Solutions offer benefits for the

sector as a whole but Individual firms have few Incentives or capabilities

to deal with such problems.

Sectors In transition appear to be dealing well with most technical

problems and needs, while problems shared In common are growing in
Importance but not yet critical. Here a more focused, case-by-case

selection of areas for Sea Grant support would be the recommended course.

Understanding how a line of business will emerge and develop. how

competitive factors and needs for technology w141 evolve, and knowing
the factors that will probably shape and constrain product and process

innovation may give us a powerful and consequential tool for analyzing

the potential of new program areas and areas which may benefit from

expanded support.
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VII. SUMMARY AND CONCLUSIONS

VII.I The Study and Its Objectives

The specific aims of the study were to establish the extent and

conditions under which Sea Grant-supported research projects showed

commercial potential and foreign trade impact. Recognition of the cir-

cumstances under which these conditions occurred or failed to occur would

be useful in the on-going management of the Sea Grant program.

In order to achieve these objectives, a structured sample of 77

RSD projects funded by Sea Grant at 26 university locations was examined

and over 50 Industrial firms engaged in related commercial activities

were visited. The analysis and interpretation of this primary Informa-

tion has been developed in the preceding chapters against a background

of published information on the status of technology In the Impacted Indus-

trial sectors and extensive experience with the'inhovation process. Numer-

ous observations and conclusions were Included within the context of the

preceding chapters. The more significant ones are brought together here

foi -convenience and form the basis for some additional second-order

conclusions.

VII.2 Potential Commercial and Foreign Trade Impacts

" Comparative estimates of potential economic Impact are fraught
with conceptual and analytical problems but a method of expressing
anticipatid-iales in 1980 proved reasonable.

" Sea Grant-supported projects have produced significant commercial
potential but with the bulk concentrated in a few projects.

" One half of the projects analyzed did have sales potential estimated
In total to be about $122 million annually by 1980.

" Potential trade Impact estimates are more complex and tenuous than
sales estimates.

" About one third of the projects had either import substitution
or export potential for a total value of $93 million per year by 1980.
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" To our knowledge, a similar analysis has not been attempted for
other research support programs making comparisons difficult,
but it Is highly likely that Sea Grant support leads to more
rapid and extensive commercial application of research results
than most other programs.

VII.3 Characteristics of Projects -4ith Commercial Potential

" The principl investigator was encouraged by strong user Interest
and by their direct support of his efforts often in applications to
his field of Investigation.

" Most commercially successful projects were directed toward a
market or production need rather than a scientific or technical
opportunity.

" The project had reached the developmental stage and the technical
uncertainties were low. .

" The principal Investigator was active In communicating the results
to technical and user groups.

" There was early and continuous Involvement of users as well as
extensive communication and participation of other scientific
and technical colleagues.

" The promise of high profitability often led to new enterprises
being formed frequently with the involvement of the Investigator
or his associates.

" Barriers to commercial success of technological Innovations such
as capital, Industry structure, risk, etc., were not considered
to be as significant as other "softer" Issues such as environmental
regulation, legal or Institutional problems and market development.

" Chances of success were enhanced when the university environment
was highly supportive and had strong experiment station or
advisory service orientation.

VII.4 Industry Sector Relationships

Since Sea Grant R&D support is heavily concentrated towards the

Interests of renewable marine resources, the study fMcused on the aquaculture,
fishing, sea food processing and biochemicals sectors. These can be

subdivided on the basis of species, product or location Into ten Industrial

segments. It is then jisslble to recognize different stages of techno-

logical development and corresponding innovation needs.



183

-1O1-

* The Marine Aquaculture and Biochemical segments are good examples
of the emerging stage of technological development. Their tech-
nological needs are considerable, not yet clearly defined and
rapidly changing. Hence there are high technical and commercial
risks Involved. Basic research information is often lacking and
much novel engineering is required. Experienced technically
trained personnel are in demand and resources of all kinds
must be drawn or adapted from a variety of external sources.

e Tuna, Menhaden, and Secondary Sea Food Processors are in a relatively
mature stage of technological development. Their technological needs
are oriented to Incremental Improvements leading to cost reductions
that Improve their competitive position In well-established markets.
These firms are generally capable of making their own Innovations.
External support, such as Sea Grant, Is likely to be better applied
to Investigating the complex scientific, technical, Institutional
and legal aspects of the management of the natural resources
upon which they depend.

* Fresh Water Aquaculture and Marine Polymers are examples of
segments in a transition stage of technological development some-
where between the emerging and mature examples noted above. It is
in such a stage that the conventional type of Sea rrant support is
likely to be most useful providing the success-related character-
istics noted above are recognized and the innovation status of the
Industrial segment or productive unit are clearly recognized. This
could be enhanced by an overall "portfolio" approach wherein research
support was viewed in a matrix of technical excellence and economic -
potential but dependent on subject matter priorities and sustained
support over time.

o North Atlantic Groundfish, Gulf FInfish, and Shrimp and Shellfish
segments are not so easily characterized because of the
unique conditions they face. The essential problem
facing these segments is overall resource management. It Is doubt-
ful whether support of further technological development of cap-
ture techniques Is warranted until some progress Is made In controlling
access to and improving the management of these declining resources.
Technological developments are likely to be adopted and benefit
foreign fishing activities more quickly than those of the U.S.

VII.5 Some General Conclusions Regarding Government involvement

* Except for the more intensive types of aquaculture, existing
technology does not appear a major limitation to economic develop-
ment in view of current renewable resource levels and the many
institutional, legal and environmental Issues that Impact the
related Industries.
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" A major challenge exists to provide, through reasonably integrated
R&D support programs, the baseline biological data and resource
management guidelines needed for both existing and potential
commercial species.

" The development and testing of a "system" extending from harvest-
to market for all marketable finfish in U.S. waters Is clearly
needed. Extended Jurisdiction is more a prerequisite than a
solution to this dilemma.

" Comprehensive market studies by government and Industry are
necessary to identify the commercial potential and to Increase
the consumption of presently accepted as well as other readily
available aquafoods. Considerable sophisticated innovation and
concerted effort will be required to overcome the minor contribution
to the national diet and the indifference of entreprenuers,
Investors and consumers.

" The Introduction of foreign technology should be facilitated as
should be the profitable export of U.S. technology.

" Recognizing that major progress towards utilization of products
from the sea ultimately depends on social and institutional
changes concerning the utilization of common resources and areas,
the following Issues should be addressed in the management of the
Sea Grant program:

- How can national, regional and local Interests be balanced
In the encouragement and selection of projects for support?

- What relative Importance should be attached to food supply
and nutritional standards versus luxury and specialty foods?

- What is required to establish the theoretical and practical
feasibility of "enhancement" methods for Increasing U.S.
supplies of seafood products?

- When does economic potential and risk dictate the need for
government support for commerclal-icale trials?
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Professor HOJIOMON. Thank you, sir.
First, I would like to describe for you what we were asked to do.
We were asked to examine the Sea Grant Program to determine

its possible effects, predominantly on balance of payments mi tradeand export,

Mr. BAux. Let me ask so we will have it in proper perspective.
You were asked by Sea Grant to do an outside review of the Sea

Grant Program?'
Professor HoLLwMoN. That is right, to review the sea Grant

Program, from one point of view. '
What we were asked to examine the impact of the Sea Grant

Program on the possible effects on balance of payment of projects
associated with products or processes that were developed by Sea
Grant which have had either export potential or substitute for

•lut, inorder to do that study, it was necessary also to examine
the commercial consequences of-the practical- commercial conse-
quences of the Sea Grant activity, or at least a sample of the SeaGrant activities.

We will recognize that the Sea Grant Program has other objec.
tives than direct commercial ones. It has objectives associated with
basic research, and with the training of people.

We did not attempt to examine economic or commercial conse-
quences of these indirect aspects of the Sea Grant Program.

We examined the total number of Sea Grant projects that were
then underway in 1975. That was approximately 200-some program
projects underway throughout all the institutions, all of the projects
that Sea Grant has funded.

We selected those as to those which could potentially have a
commercial impact, whose objective was to approve a product, to
develop a new aquaculture technique, to develop a new biochemical,
to develop fish processing or fishing, or whatever aspect the project
was intended to do. And from that examination of the entire
collection of Sea Grant projects, then underway, 77 projects were
selected,

And first I would'-like to tell you about. some of the general
conclusions of the study.

Not only did we examine the 77 projects, but we discussed. them
with the people who were involved in the project, we discussed
those projects With the commercial and industrial firms that the
Project Director said they were to benefit.

We amined and industry and the industry structure of those
firms to see whether or not the estimates of economic consequences
made by the Project Managers would, in fact, likely result. And I
would like to discover generally what we learned.

First, we sought to learn about how the projects came into being,
what the motivations for the projects were.- That is, these were
projects now that have commercial significance, the sources of the
techncal information.,

We determined domestic economic consequences of the projects,
such as the creation of new products and new firms. We tried to
distin h the differences between the more or less successful
projects judged in commercial terms and nature of the interaction

064" a. -I - IS
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between the Sea Grant University, the Government and the
industry.

We made some attempts to determine what the size of the firms
were and their characteristics, if they were to be benefitted by the
Sea Grant, Program.

Then we made a preliminary emination of the needs and
opportunities for research and technical support in four industry
sectors- aquaculture, biochemicals, fishing* and fish processing.

Finally, we are prepared to make ,some suggestions as to new
directions and some of the areas for future contribution to com-
merce and trade from the Sea Grant projects,.

What I would like to talk to you tdday, specifically first, and then
have Dr. Utterback contribute to it, is what we found out with
respect to the Sea Grant Program and its economic consequence.

First, the projects which we examined fell into a relatively fewmajor categories, 21 of the commeorciall potentially commercially
useful projects were in aquacultur,q. This is 21 out of 77 were im
aquaculture. Eight were i fis n , 18i food processing, 11 in
pharmaceuticals and fine chemi , 8 in waste treatment, 2 in
leisure and land development, 6 in marine mining, 2 in marine
construction, and 2 others.

Now, let me interject the fact that in doing this examination, we
promised, the people who gave. us the information that we would not
identi& the institution or the particular project ti u gve a report on
a statistWca basis. And our report does not identify a specific project
or a specific firm that is involved.

Mr. STUDDS. :May I ask why?
Is this information classified?
Professor HOLwMON. We felt that we would get much more

information about the success and failure, the origin of the project,
where the project came from, by carrying out an interated statisti-
cal study. And I believe that is true.

I believe that this kind of study of industrial development, par-
ticularly in projects that are not'yet to the commercial stage, wher
products are not yet on themarket, that getting information about
potential markets, potential size, potential salM, where the sales
areinmg to take place, requires the information be obtained on this

i think that the fact'that the information is a honest'and fair and
i a reproduction of facts. We promised aggregate; figures, and to
provide as much information aind detail as we could without the
identification of a' "We'i product and a specific firm.

I think at a fi thing to do. Thaut s the dution of the 77
projcs

Now,, as to-let me give you A few. other characteristics.
The Projects included- in the study..came from 26 institutions.

Remember, this .is the'- total number of potentially, cmerc
projects in the ear 1975 then underway by Sea Grant, not'that had

e couple 10 years before or 5 years before, or not that would
have been started since 1975. The projects varied over time by fish
species, by industrial., sector.

Because of the way we selected the project, the bias is toward
thosewhich have early commercial results. Long-range projects
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have tended to be eliminated because of the way we selected thepro ects.
he primary initiator of the successful commercial project was

the principal investigator, the person who carried out the projects.
. A very substantial fraction of the Sea Grant Projects of commer-

cial significance received matching funds from industry, and most
of the projects receive industrial help with the use of facilities,
exchange of information.

Ms. Munwna. Could you repeat that?
Professor HOLwMON. A substantial fraction of the Sea Grant

Projects, that is of the 77, that we examined in detail received
matching funds from industry, not from the Government, not from
State government, not from the institutions, but from firms.

They also provided, in most instances, facilities, some kind of
equipment, some kind of space and information that was necessary
in carrying out the projects.

This cooperative use of facilities and ideas and people is possibly
unique to the Sea Grant activity with respect to relationships
between the universities and industry. It is not typical of most
Gove ment-supported research program and universities.

A high degree of contact was maintained between the potential
users through advisory services and others which-of the informa-
tion in over half the cases.

The principal investigator was personally involved in disseminat-
ing the results of this project, and there was very good communica-
tion with the firms involved. Few of the projects of the 77 were
technically risky. They might have been risky from the market
point of view or from a use or commercial point of view, but not
technically.

They were generally highly successful and free of major technicalproblems -or unexpected constraints.
We did find in the number of pojects that there were legal

constraints and environmental constraints, that prohibited or de-
layed the implementation of the commercial results.

One or more firms have expressed a direct interest in using the
results of 83 of the projects studied. In other words, 33 of the 77
projects, one or more firms have been directly interested in com-
mercializing the results.

Eleven projects have led to or contributed directly to the forma-
tion of new firms and ventures to exploit the results of the Sea
Grant -activities.;-

It is clear that the Sea Grant Program has produced" results of
ntial economic benefit, and Iwould like to give you some

difficutto obtain and, .aly rough figures .
Foreach pro jetweeiated, based on the information obtained

by us from the Project directom.and the par pants from the,-firmg
whowould benefit , and froi an palysis of the market structure of
the industry concerned, the sales that were certain or reasonably
certain in the year 1980. This is saless which we specify as sales
reasonably certain,

And front those77 projects, $82 million in sales will be expected,
commercialsales will be expected inthe year.1980, an.d:'40 -million>-

,sales Jhireuncerta, leading to a total of $122 mil"n inmales-
orgn tn ro 1 7 ongoing projects in the. yer195



188

It is interesting to note that two project contribute $74 million of
the $122 million; 38 projects contribute between $1 milion and $10
million; and 10 projects less that $1 million.What I am saying is there are two very large and potentially very
successful commercial projects that have originated from Sea
Grant, and about half of the 77 projects are reasonable sized
commercial ventures. This is not to integrate the sales over a period
of time nor is it a cost-benefit study.

And I can take the time, if the committee is interested, to saywhy we could not do a cost-benefit study or why it is not irrelevant.
Mr. Bmux. I do not think we need it in detail.
But what type of investments from a monetary standpoint are we

talking about in the projects?
Professor HOLLOMON. The total-I made a mistake a moment ago.

I said that there were 88 projects between $1 million and $10million. It is 18 projects between $1 million and $10 million.
Mr. Onm rwa. Could you repeat the figures of the first two?
Professor HoLOMON. Let me repeat the figures so that I am not

confused myself
Two projects have potential commercial sales in excess of $10

million; 13 have potential commercial sales between $1 million and
$10 million; 23 have less than $1 million.

Now, you asked me a question?
Mr. BPWAUx. I asked if there is an kind of way of putting a

figure on investments as far as Sea Grant Program?
Professor HoLLOMON. The accumulated investment in these pro-

grams, both from matching funds, Sea Grant activities, is between
15 million and $10 million as of 1975, a cumulative investment.

Now, what the total investment is is more difficult because there
is some activities that contributed to these projects that were not
funded by Sea Grant. There is money spent in the firm which is not
counted as matching funds by Sea Grant.

So the total money spent on the commercialization is not $5
million, nor is the cumulative sales that which is going to be useful
or become apparent in 1980.

Mr. SwDrs. Would the Chairman yield for a question at this
point?

I first want to thank the Chairman and the other members of the
committee, and offer my apologies. I am quite late for my three 11
o'clock appointments.,

I would like to make two observations and personally apologize to
Professor Hollomon for having to leave.

If we have 77, projects 8 in commercial s an21iaquacul
ture, that is a total of 29, less than half, directed toward fishermen,

I would suspect that if the Committee otiAgriculture heard that
the Land Grant Colleges were direct less than 'half, of their
prograni to the farmers, there might be a rather-large amount of
smoke in the room.

You said that you were directing your return towards balance of
payments? Ithtright?

Professor.MHOLuOMoN. At'first.
Mr.- Stubbs 'We haveo-something like a $2 billion deficit -in our,

balance of trade with regard to the importation of fish. RoUghlyhalf
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of that has been caught within 200 miles of our shores. That is an
astonishing potential to reverse in our balance of payments.

What are we doing-with what appears to me to be a tragically
inadequate amount of attention paid to that problem on the part of
a Program which, so far as I and most members of this Congress
thought, was supposed to be directed toward precisely that kind of
thing?

Professor HOLwMO. Let me say we listed the category called
non-food processing. Most of that is in food processing or related.

Mr. STUDDS. The problem is not only processing. It is hatcheries.
It is both.

Professor HOLwOMON. I only want to make sure that we under-
stand the figures. I cannot apologize that the 77 projects came out
the way they did.

About two-thirds were concerned with livingresources in one way
or another.

Mr. SruDs; Did you fid any other area with a balance of
payments implication anywhere near the magnitude of that of fish?

Professor HOLwMON. Oil.
Mr. S Tus. Are you studying oil, too?
Professor HOLLOMON. No.
I was just being slightly facetious.
Mr. SuDDs. The two are sadly interrelated.
Professor HOLLOMON. Yes, Mr. Congressman.
What we are trying to dois report to you what we found. We

found two centers of things, which I think are important. One thing
is that we found that a very significant commercialization, which I
personally had not expected from this program, and I think it is
real demonstrable growth.

Now, whether or not that commercialization is in the right
balance or the programs are in the right balance as to where the
opportunities lie, I think is a separate question.

Mr. SnTms. I thank you. I hope we will get a chance to talk
again.

Thank you, Mr. Chairman.
Mr. BRALUx. Please continue.
Professor HOLL.MON. Let me say, secondly, the balance of trade

consequences-in the same form as I gave you rough figures for the
effects on commercialization of the projects.

Now, if we now take those which are reasonably certain to have a
net trade consequence in the year 1980, the amount of dollars
involved is about $28 million and about $65 million net trade
balance which is uncertain, giving a total of $93 million? - I

That is the primary conclusion and Professor Utterback, would
you continue?

Professor UTTrmmAcK. Mr. Chairman and members of the commit.
tee, I would like to highlight just five findings that go a bit beyond
'the basic conclusion of the study that Professor Hollomon has
drawn.

First of all, we asked a number of question, such as what were
the characteristics of the projects that have reached first commer-
cial trial, what are the characteristics of those that have resulted in
something qualitatively new, and new choices for the public, for
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industry, what projects have led to the formation of new firms to
exploit their results, and which ones have created substantial
export potential.

f turned out that there were a dozen or so outstanding projects
which were not incremental, were rather major product develop-
ment efforts, and these projects tend to be the ones that came out in
all of those different measures. That is, they tended to be substan-
tially different things and have substantial payoff.

The second point is that Sea Grant, and this is more
impresssionistic rather than statistical, we received very strong
currents and feelings in our interviews-that Sea Grant did a
number of things that were highly beneficial to generate this
impact, including the matching fund requirements which seems to
stimulate contact in the industry, extension services in the different
schools, which also impressed me as being a two-way contact, not
only taking the results of research to the public, but also bringing
needs for research and projects back to the investigators, and a
great deal of attention to advice, management, selection and moni-
toring of projects, which seem to stimulate contact with industry
and concern for use of the project results.

Third, we found that the successful projects often involved users
throughout the course of the development as Dr. Hollomon men-
tioned, not simply at the end in taking the results and putting them
to use, but in establishing directions for the project, furnishing data,
facilities and so forth.

Successful projects tended to have a high level of contact with
others besides users, outside contacts, including technical consul-
tants and investigators of Sea Grant institutions.

The nature of the information tended to be personal rather than
formal through reports and so forth.

Our impression is that Sea Grant is doing much, very effectively
in the area of promoting communication on a project-by-project
basis, but I think our data clearly indicate that more contact with
challenging user problems and potential users early in the develop.
ment of the program could be facilitated even more than the
present with great commercial results. That the program could
stimulate more technical interchange in general and, in particular,
we found that about two-thirds of the investigators knew of impor.
tant foreign work in their area, but only about 15 percent made use
of that contact.

So I think there is substantial support here also for efforts to
bring technology generated abroad to use here in the United States.

Fourth, while industry has interest in using projects which are
closer to the market and that are nearer to use, it is clear that
many of these were supported over a fairly long period of time by
Sea Grant, so the sustained nature of funding by Sea Grant in some
areas was clear. And also having a portfolio of exploratory projects
so that different avenues could be tested and a major commitment
could be made to one or a few areas also seems tobe important in
generating the success that they have had.

That leaves me with a question really in conclusion, and that is,
that while one of the strengths of the Sea Grant Program is the fact
that proposals come from many different directions, from diversity
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of sources, there did seem to be a number of opportunities for
bringing together the results of the projects, either on a subject area
basis or on a geographical basis. And I wonder what mechanism
might be provided for additional support to do some of these, to do asmall fraction or a fraction of integrated activities at a national
level, pulling things together to create opportunities.

So the question would be what funds might or should be added,
and what efforts toward integration should be considered?

Mr. BREAUX. Okay. Dr. Ackerman, is your testimony going to
coincide with their emphasis, or is it a different approach?

Dr. ACmrMbAN. That is correct.
Mr. BREAUX. Let me ask a few questions of tl~ese gentlemen so we

will not lose the trend of this.
As I take it, the studies have been helpful. I think the Congress

has needed something that has been an outside evaluation of the
Sea Grant Program and I think it has done very well.

As I understand it, it is basically an analysis of Sea Grant
Program from a cost-effectiveness standpoint.

Professor HOLwMON. Not quite, Mr. Chairman.
We did not attempt to answer the question whether the program

was cost effective. We tried to answer: has there been a significant
economic result of the Sea Grant Program or is it likely to be of
commercial significance in terms of sales of products, processes by
industry of this country?

It turns out that to do a real cost-benefit analysis of the commer-
cialization of a given product, of even a small fraction of those that
we studied would be an impossible task.

Mr. BREAUX. Could you make a statement based on the study
which would be sort of a summary statement regarding the balance
of payments and the return on investment from the Sea Grant
Program.

Professor HoILOMoN. I cannot make a statement with respect to
return on investment. What we can say is that there have been
significant-there were in being in the, year 1975, a significant
number of projects which were started earlier in most instances
which by 1980 will have an important effect, not huge, but impor-
tant effect on balance of payments.

Mr. BaRAux. That is 5 to 10 million investment related to Sea
Grant and matching funds. That is not the total investment and;
secondly, $122 million is the sales in the year 1980, not the cumula-
tive or total sales.

Mr. FoRSYmnz. Mr. Chairman, to clear up this point, is that
related solely to Sea Grant?

Professor HOLLOMON. Sea Grant and the matching funds with the
Sea Grant Program. It does not include other projects that might
have contributed nor does it include here the special expenses of
the firms necessary to exploit the results.

Mr. FoylisE. Could we have the Sea Grant number as a compo-
nent of that investment?

Professor HOLtoMON. It is between $5 million and $10 million.
Mr. FoRSYTHE. The Sea Grant components?
Professor HoLLOMoN. The Sea Grant components would be on the

order of two-thirds of that.
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Mr. FoRsYmTH. About two-thirds?
Professor HOLWMON. Yes, sir.
Mr. BREAUX. For those who do cost analyses, is that a pretty good

return?
Professor HOLOMON. I do not know a study which would give me

comparable numbers to answer the question based on the same
kinds of analyses which would be based, to which I could compare
that return.

Let me make my own statement.
My own statement is that I was surprised, and Ithink the Sea

Grant Progam has demonstrated that this kind of activity pro-
duces significant commercial results, some of which lead to either
decrease of imports or exports of products from the United States.

Mr. BREAUX. That is a good point.
The last point I want to make is, will your study contain in its

recommendation section on recommendations?
The last point I want to make is, will your study contain in its

recommendation section recommendations for changes, or do you
have a section on recommendations?

Professor HOLwMON. We have two; there are two points that I
would like to make.

One is that the report does make some recommendations for
improvement or changes based on the study.

we have a continuing study which is directed at that problem
which we are continuing to do. We intend to take these results and
what we know about commercialization and to suggest specific
changes and suggestions in the Sea Grant Program.

Mr. BREAUX. Do you have any problems with a Sea Grant college
doing analyses on Sea Grant?

Professor HOLwMON. Not at all. I am the director of the Center
for Policy Studies, which is quasi-independent. It is not directly
related to Sea Grant activities and the Sea Grant people at MIT we
treat like any other people in any college in the United States.

Mr. BREAUX. You are not funded by Federal funds--
Professor HOLLOMON. We are funded for this study and for this

study alone.
Mr. BREAUX. Thank you.
Mr. Pritchard?
Mr. PRIrrCHARD. I think you would have to confess that you get to

a lot of rather-well, it is pretty hard to be precise in your figures
and your analysis; quite a bit is judgmental. And I guess what I
would ask you is, have you made other surveys; have you done
other comparable work?

Do not you feel pretty confident you have got some other things
to support your findings here?

Professor HOLLOMON. I will let Dr. Utterback who was directly
responsible for the study to reply.

Professor UTRBACK. It is quite true, Congressman, that the
figures are judgmental. We are confident that they fall in the range
of $1 million and up to $10 million for 13 projects, and greater than
10 million for 2 projects; and for the 15 or so projects that have
potential growth, the 15 projects that have potential of more than
$1 million, we did go back to the firms named in the interview
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again and rechecked the estimates quite carefully; and we are quite
confident of the figures on that basis, not so much on the basis of
prior studies; but we did go to 57 firms and associations.

We also called firms to get further detailed data as cases came up,
we would check against it.

Mr. PrrCHAVRD. We have one problem when you are doing a
survey of this type

We are generally dealing with people who are anxious for the
thing to look good-they want it to look successful. No one likes to
criticize at the outset something of this nature. S'I think there is a
tendency in your survey approach to be somewhat optimistic in
your projections.

Professor UrERBACK. The projections though are ours. We asked
the principal investigator for his own view of the success of the
project; but then we went on to independently go to secondary
sources about the industry and also the companies, both those that
were involved in some of the projects and other companies that
were in the industires that were not involved in Sea Grant, that we
oculd get additional data; and then we proceeded to make the
estimates on our own, first asking what the potential might be total
for the results such as the ones projected and the asking what
competing products would be; what constraints would there be on
the use of the product or process and then what that result might
be that we might expect realistically from the projects.

Prof ssor HOLLOMON, One of the resons we kept the analysis
anon.nous was that we wanted to get as many statements as
possible.

Mr. PRrrcHARD. I totally agree with that.
Professor HoLloMoN. And secondly the judgments are our judg-

ments, not the judgments of the enthusiasts. I would not like to give
you the judgments of the enthusiasts. That is not what is here at
all. What is here is our judgment.

We even went to where a product was developed in a given
industry; we looked at the sales of this industry; we looked at the
possibilities of such a product reaching the market; we looked at the
risky nature of the project; and we made our own independent
judgment which I believe are conservative as to the nature.

Now, to say that it is easy; to say that anyone has been in
business who knows the uncertainties of unreaching markets, of
products-

Mr. PRI HARD. I think most of the others here are from the legal
field, but I am from business myself.

Professor HouZoMoN. It is difficult to do. I can only say what I
think this is. This is as good as a firm would do in trying to analyze
the potential markets for product developments that are under way
and we have had lots of experience.

Mr. PRrrcHw. Well, as a chief officer in a firm, I also have the
feeling that the man who was the chief projects person in an area,because he gets enthused, he gets involved; and if he 'is any kind of
normal, redblooded American boy, he gets carried away a little bit.

Professor HOLLOMON. These analyses and these results do not
reflect the principal investigator's judgment. They reflect our
judgments.
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Mr. BREAUX. Mr. Hughes?
Mr. HUGHES. Thank you, Mr. Chairman.
I do not have any questions.
I just find your analysis extremely helpful. I think you have done

an excellent job. I only wish that we applied this type of assessment
to other programs around here.

- I want to commend you for your work,
Mr. BRzAux. I certainly_ agree with the gentleman.
Ms. Mikulski?
Ms. MiKULS. No questions.
Mr. BREAUX. Mr. Forsythe?
Mr. FoasYE. Thank you, Mr. Chairman.
Again, I want to join those in commending you, because I think

your work does give us better insight into the functioning of Sea
Grant.

Just two points.
The research and development that is conducted in coming to this

commercial value, is that going to be the property of the commer-
cial institution that is involved in the project or is it going to be
generally available?

Professor UTTEIACK. As I understand it, Mr. Congressman, the
licy of the Federal government is to make the technical informa-

ion tat comes from these projects freely available. The advantage
that the firm gets is from having its personnel involved with the
principal investigator, being able to suggest some avenues that it
has tried and failed perhaps or that it fees are promising, and also
we found in several cases the advantage of being able to excite and
hire graduate students or students in working in projects to bring
with them the experience that really went beyond the technical
details.

Mr. FoRsi. Well, your answer is, it is the concept. I gather
that, at least as you have stated it, that you believe in having
research and development that is directly aimed at commercial or
current use rather than being pure research.

Professor HOLLOMON. I have two comments.
One is I think there is some rather basic research and we have

something to say about that in the report; that we would recom-
mend being done to support certain industry sectors.

We also recommend and we also commend the program for
having an attitude toward commercialization. I think even more
can be done in that regard than at present.

It seems to me that one of the results of the Sea Grant program
should be its impact upon commercial and industrial development.
That is only one. But that is an important one.

Mr. FoRsyE. I think it is very important. This is not to deny
that we need basic research; but I would hate to see this program
get on that track and come up short in the dissemination of the
practical and useful concepts and developments that are going to
really have the effect which you were speaking of and which I am
gratified that it does have.

Professor UTVFRBACx. May I continue with some remarks in
response, Mr. Congressman?
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I think that it is clear that outstanding projects often come from
unexpected sources.in our sample; that the more challenging the
project is to the principal investigator the more likly its success.
Those are often the result of a new idea about commercial needs
which allows the investigator to make an appliction of earlier work
in an area which is new to him or her.

So it is not the case that we have scientists on the one hand and
applications on the other but by virtue of bringing investigators in
to a new area, that was very much applied and of immediate
concern, also had many scientific challenges involved.

Mr. Foasynr. I think this is where it is unique.
Thank you, Mr. Chairman.
Mr. BnAux. Thank you, Mr. Forsythe.
Thank you, gentlemen.
Professor HOLLOMON. May I make one other comment to the

question you had earlier?
Mr. BReAux. Please.
Professor HOLLOMON. Two points that came out in our study.
One I think is very important and that is unlike 10, 15 years ago,

much of the technical work that we would use in the United States
is going to be done abroad. We are a much smaller fraction of the
world's research and development community in the United States
than we were in the 1960's. I think it is very important for this
progam to continue to support and to try to get the funding for
projects which would be cooperative internationally; and I do not
think it is true that projects have to be in developed countries.
There are developing countries that the nature of fish processing
and the like which will be important to us.

The second comment has to do with national programs, the
second question you raised.

We believe that there are significant commercially oriented pro-
grams that once have gotten along at a certain stage at a locl
community, local Sea Grant institution, ought to then be funded
nationally because the commercialization is more than that institu-
tion could handle by itself.

So I think our study reflects on two of the questions.
Mr. BRiWx. What about the study to OMB? You do not have to

answer that.
Professor HOLLOMON. As I was told by one Congressman, the

Congress is the cup that cools the tea of 0MB.
Mr. Bwaux. Maybe we should stoke the coals.
Thank you.
Now, we will receive testimony from Dr. Ackermann. Dr.

Ackermann is a member of NACOA.
The Chair will observe that Miss Rozanne Ridgway has been here

and has been waiting patiently for us to receive her testimony.
It is the intent of the Chair to go through without breaking for

lunch and then take Miss Ridgway as soon as we can.
STATEMENT OF DR, WILLIAM C. ACKERMANN, NACOA ADVISORY

COMMITTEE

'Dr. Acnm iN. Thank you very much, Mr. Chairman.
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My testimony is relatively brief.
My name is William C. Ackermann. My position is chief of the

Illinois Water Survey, but I am here today as an individual who
was recently a member of the National Advisory Committee on
Oceans and Atmosphere, NACOA, and served as chairman of its
Sea Grant panel.

It was my pleasure twice before, on March 3 and June 17, 1976, to
testify before this committee on the same general subject.

At those earlier dates, NACOA was conducting a year-long study
of the Sea Grant program which has since been published as a
report under the title "The National Sea Grant Program, A Re-
view," dated November 3, 1976. It is intended that my remarks
today will be entirely consistent with the NACOA report. Since this
subcommittee is already well familiar with the nature and history
of the Sea Grant program as exemplified by your opening com-
ments, Mr. Chairman, it is adjudged that you would not wish me to
dwell on those historical asp s Als, i is my understnding from

_./ what you have said, Mr. Ca rman, that you expect comprehensive
oversight hearings later this year.

Thus I would propose to deal with the reasons and the purposes
of the 1ACOA inquiry and to briefly summarize our findings and
recommendations for continuation of the program and its future
growth and funding.

Sea Grant provides a means for utilizing the combined expertise
in a variety of fields which resides in the colleges and universities
the research institutions and the marine related businesses and
industry of the United States to develop educational programs,
conduct research and provide advisory services needed to further
the development, regulation and protection of marine resources and
the marine environment.

The year-long inquiry led NACOA to conclude that Sea Grant
plays an important role in the national effort to develop and
conserve our marine resources. Its ability to draw on the pool of
talent in our universities and other research institutions and its
close contacts with users and potential users of marine information
and technology, enable it to complement the activities of the numer-
ous other Federal agency programs also concerned with marine
resource development.

Its most significant contributions have stemmed from sensitivity
to regional and local perceptions of issues which, while collectively
important to the nation, may be individually too small or too new to
have attracted attention at the Federal level.

We find that Sea Grant as it has developed during Its first 10
years has indeed been responsive to its legislative charter and has
contributed significantly to the nation's marine effort.

We foresee a continuing need for the kind of service it provides.
We strongly recommend that the program be continued.

However, there has been faltering support in recent years and a
number of questions about Sea Grant raised in various quarters.

Some have raised questions about policies, practices and effective-
ness at the various levels of management within the program itself.
Others have noted that the Federil ocean program overall has both
grown and diversified greatly in the decade since Sea Grant was
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first established and have questioned whether Sea Grant has found
its proper place within this changing context.

The persistence of these questions over several years leads
NACOA to undertake an examination of the Sea Grant in depth.
This detailed examination was carried out by a ten-member panel
of NACOA.

The inquiry emphasized the statutory responsibilities of Sea
Grant, its role in national and regional marine activities, its impact
on marine-oriented education and research, its impact on private
industry and government and its mode of operation.

Major findings of our study have already been reported to the
Congress in connection with the Sea Grant authorization and over-
sight hearings of 1976 which were held while this detailed report
was in preparation.

We have also summarized our study as a chapter in our Fifth
Annual Report to. the President and the Congress, dated June 30,
1976.

On October 8, 1976, while this report was in the final stages of
preparation, the President signed into law the Sea Grant Improve-
ment Act of 1976, Public Law 94 461.

This act made significant changes in the Sea Grant program,
many of which addressed aspects of the program which were of
concern to NACOA and toward which its recommendations are
directed.

I would like to speak briefly now with regard to funding trends.
A comparison with budget trends in other ocean programs sug-

gests that Sea Grant was treated by the Executive branch like other
research-grant programs rather than as a service program making
direct and beneficial contributions to the nation's overall marine
resource development effort

We believe this funding policy, whether it be de facto or explicit,
was inappropriate.

Another view we encountered, which was adverse to Sea Grant in
some quarters stems from the belief held by some that Sea Grant
has the potential for solving all of the nation's marine resources
problems. It is easy to see how the broad language of the Sea Grant
Act, the enthusiasm of many Sea Grant participants and managers
and the diverse contents of the program may have given rise to this.
However it has led to a situation in which Sea Grant is often
perceived as promising to be all things to all people, a promise
which cannot be fulfilled and which has only led to disappointment
on the part of many that Sea Grant has not done what they
expected of it.

NACOA on the other hand takes a more modest view of sea and
the part it should play in the national effort toward marine re-
source development, utilization and protection.

We believe that the program that Sea Giant has developed thus
far has been useful and shows significant promise and continues to
be so in the future.

While it is not essential that the program assume the rapid
wowth of its first few years, those institutional programs that have

fully developed should be maintained and those that are still
in the process of development should be enabled to build their
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programs to a point which reflects their capabilities to meet demon-
strated needs.
. We recognize the validity of the forces pushing for a tight budget

but we believe that it is short-sighted in this time of great pressure
for marine resource development to cut short a program that has
demonstrated a marked potential for contributing substantially to
this goal.

We estimate that reasonable growth for the Sea Grant program
will require an increase in Federal appropriatiQns from the recent
$23 million annual budget to a minimum of about $40 million over
the next few years. This should be apart from the increases needed
to keep pace with inflation and from additional funds for special
projects initiated at the Federal or international level.

Sea Grant's threefold program consisting of education, research
and advisory services, with geographical distribution of its institu-
tions and its matching funds aspect, combine to give it a service
orientation responsive to diverse needs and opportunities of imme-
diate practical importance to government and industry.

In short, Mr. Chairman, the program fulfills a real need and
funds have been well spent. Funding ha been essentially level since
1973, while inflation has eroded its effectiveness.

In view of this nation's increased responsibilities and opportuni-
ties in the marine area, it is recommended that the Sea Grant
program should continue and program growth should be resumed.

I would be very pleased to attempt to answer any questions, Mr.
Chairman.

Thank you.
Mr. BRAuAx. Thank you very much, Dr. Ackermann.
The committee is well aware of the extent and broad nature of

the study that NACOA has done on the Sea Grant program and it is
something that we, receive with a great deal of interest and respect,
all that has gone into it, particularly with the recommendation of
the funds of the Sea Grant program. It has been very helpful to the
committee.

Mr. Hughes?
Mr. HUGHES. Thank you, Mr. Chairman.
I have no questions.
Mr. BREAUX. Mr. Forsythe?
Mr. FORSYrHE. Thank you.
And thank you, doctor, but I have no questions.
Mr. BRzEAx. Dr. Ackermann, once again, I want to say how much

we appreciate your contribution and service, not only to the Con-
gress, but to NACOA.

We thank you very much for your testimony.
Dr. ACICERMANN. I appreciate those very gracious remarks.
Mr. BREAUX. Thank you.
The next witness will be Miss Rozanne Ridgway, Deputy Assis-

tant Secretary for Oceans and Fisheries Affairs.
Miss Ridgway, the committee does have a copy of your prepared

testimony that we have looked over. If you would like, you can
summarize your statement and answer some questions or proceed
as you wish. But it is just a suggestion.
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STATEMENT OF AMBASSADOR ROZANNE RIDGWAY, ASSISTANT
SECRETARY FOR OCEANS AND FISHERIES AFFAIRS

Ambassador RIDOWAY. Thank you, Mr. Chairman.
I will be pleased to accept the invitation to merely summarize the

prepared statement.
[The following was received for the record:]

STATEMENT OF DEPUTY ASSISTANT SECRETARY OF STATE FOR OCEANS

AND FISHERIES AFFAIRS ROZANNE L. R1DoWAY, DEPARTMENT OF STATE

Mr. Chairman:

I am pleased to appear before this Subcommittee

today to discuss the International component of the

National Sea Grant Program. My office is part of the

Department's Bureau of Oceans and International

Environmental and Scientific Affairs.

The Sea Grant program is a valuable component of

our overall national program for dealing with marine

science and technology and marine resources. Although

entirely domestically oriented to date, Sea Grant

contributes materially to the foremost position the

U.S. holds internationally in these fields. Many of

the problems being addressed by the Sea Grant Colleges

and other Sea Grant programs are not unique to the U.S.

In fact, understanding, development and management of

marine resources; understanding and mitigation of the

effects of pollutants on marine resources; management
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of coastal zone use conflicts and development of

coastal engineering expertise are all problems common

to. all .oastal nations.

At this time, according to UNESCO, four countries

have two-thirds of the world's marine scientists --

the U.S. has twice as many as the next largest. It

is only natural that other countries look to the U.S.

for the know-how in marine science and resource develop-

ment.

Sea Grant's integrated approach in utilizing

research, education and advisory services with a focus

on local, small-scale problems, appears to offer an

ideal way of dealing with this development. Its research

projects are low cost, aimed at prompt and practical

results. They are experts at translating research and

engineering results into language everybody understands.

The decision of Congress in 1976 to create an

International Sea Grant component during its review of

the program suggests that the Congress too sees value

in a specific International program within the Sea

Grant program. I believe this will be a very important

step in promoting amity among nations by making avail-

able to developing countries some of the capability
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for marine resource-related research, education and

trainingiand advisory service which has been built

up in our domestic Sea Grant program since its incep-

tion in 1966.

Sea Grant's experience in combining education,

research, and advisory services should be easily trans-

ferred to the many nations in the medium development

category. By this I mean the numerous countries who

have built up some capability and expertise in marino

science and technology, but which are not sufficiently

developed to deal with all their marine problems. The

experienced Sea Grant practitioners could combine

forces with local universities or organizations which

know about local conditions, problems, and needs to

build fairly rapidly on existing capabilities;

In our view the International Sea Grant program

does not overlap or conflict with the mission of AID.

I expect International Sea Grant to focus primarily

on the medium developed nations, whereas AID focuses

on the very poor. Moreover, it is intended to be a

cooperative program from which our participating insti-

tutions will benefit as much as their foreign counter-

parts. It will require joint identification of the

04-498 0 - 77 -.14



202

problem, joint formulation of project objectives, joint

project-management and operation, joint support, and

joint evaluation of projects as they progress. Although

matching funds per se may not be required in all cases,

the foreign institution will have to make a real contri-

bution in terms of local know-how or work. It allows

both the U.S. institution and the cooperating foreign

institution to pursue their own interests for their own

reasons.

I see the International Sea Grant program as a

small, university-based pilot effort which would develop

a new capacity within existing institutions to work

bilaterally and cooperatively with developing nations

on joint programs. In fact, I believe that, if we didn't

have a successful on-going Sea Grant program to apply to

U.S. needs in international marine development, we would

have to invent one as the U.S. increasingly turns its

attention to the problems of transfer of technology.

Allow me a few minutes to address the international

aspects of ocean problems.

The position of the United States on the use of

the oceans and marine resources must be viewed within

4
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A broader framework of our aspirations for ourselves
in a rapidly changing world, a world that is characterized

by a growing interdependence of the world's nations and

an increasing number of-unexpected events on the inter-

national scene.

The oceans play a foremost role in this interdepen-

dence. Marine transportation is the key to international

trade. The mineral and petroleum resources of the seabed

and the continental shelves, along with the living re-

sources of tho ocean, are of increasing interest to most

nations. Most of the world's coastal nations are

developing countries with little or no indigenous capa-

bility to manage and develop their coastal and offshore

resources. Given the push for development of marine

resources, the potential for conflict is great. In fact,

this wide disparity in the capability of nations to

exploit the riches of the sea is a serious political

issue in numerous international forums. These problems

must be resolved if the world is to be peaceful and

prosperous. It is not difficult for me to conclude,

when I consider all this, that U.S. as well as world

interests would be served if we assume a more active,

well-defined role in reinforcing the capabilities of
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foreign nations in marine research, technology, and

resource management and development.

There are no easy answers to tne problems of

development. We know that many of the basic problems

confronting developing countries today could be eased

by the proper cooperative application of existing

technologies. But we also know that development of

poor nations is far more difficult than we thought

even a few years ago. Many seemingly constructive

actions turn out to be less helpful than was anticipated.

But generally, we know that successful international

efforts in development require very careful construction

of institutions within the developing country system.

In our opinion, the domestic Sea Grant program is

a very successful "institution building" program. It

would appear to us, that the Sea Grant program would

also be ideally suited to be the "institution building"

program required for marine development in the developing

countries.

I think our marine scientists and institutions are

willing to help fill the very large need that exists

in the world, but our mechanisms have not been such as

to allow them to do very much. For example, a few years

ago Colombia asked for four marine scientists (through

UNESCO) to help organize its marine science program,
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which was weakened by competition among different

universities and government agencies. This was a

significant chance to help establish excellence in

Latin America, because of the substantial size of the

Colombian science infrastructure. AID was unable to

assist, and there were no other mechanisms oriented

toward this type of development. International Sea

Grant would be an ideal mechanism, resting as it does

on the tremendous capabilities of the American university

system.

In addition to the direct benefits each of the

participating U.S. and foreign institutions would gain

from participating in International Sea Grant programs,

there are other, more long-term benefits for the U.S.

and the world. Development of marine resources by the

developing nations could help to relieve economic and

food problems which are at the base of many of the

world's tensions. Increased capability to cooperate

in marine research will enhance the store of knowledge of

about two-thirds of this planet on which we all depend,

developed and developing alike. A new dimension to the

image of the U.S. marine science program resulting from

International Sea Grant may ease the growing restrictions
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facing our scientists throughout the world ocean. If

natbfis get along better in one area through mutual

collaboration it should spill over into othqr areas

as well.

In conclusion, I believe the program should be

carefully funded so that the reservoir of experience in

applying research to marine development, which lies

within the Sea Grant program, can be tapped appropriately

to increase possibilities for international marine

cooperation with the developing world in a meaningful

way. But we must proceed carefully in applying Sea

Grant internationally. A rush for a large grandiose

program could be counter-productive; we must plan

carefully, if it is to work properly.

In short, Mr. Chairman, the International Sea

Grant program is a new approach, entirely unique. I

urge the Committee and the Congress to give this pilot

effort the opportunity it deserves.

Thank you, Mr. Chairman. I would be pleased to

answer any questions.

p
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Ambassador RIDGWAY. I might say that I am delighted to have
this opportunity to be in this room for a broader purpose than-
have had an opportunity for with this committee up to now, and to
have an opportunity to share with you the views of the Department
as it has looked at the international components of the national Sea
Grant-program. We do believe, Mr. Chairman, that the description
in the law itself of th two areas to which international coopration
assistance might be directed is not only precise but tim ely.

We believe that we have now achieved through the Sea Grant
program the kind of expertise in programs related to education,
research and advisory services which can be employed against
problems which are not unique to the U.S. and, indeed, as the U.S.
moves to address the problems,.we find that we cannot be confined
by our own borders in searching for answers.

At the same time, the world is turning increasingly, increasmgly
being forced to turn to problems associated with oceans, with the
push for marine resource development, the potential for conflict is
great.

Similarly, there is an attitude of frustration in the developing
countries, where many are now reaching for a higher level of
development in marine technology and they have aspirations be-
yond those levels reached. They are seeking for sources of advise,
sources of expertise.

We believe that as we look past the Law of the Sea Conference, as
we look into a new regime for the best techn-ology in the ocean, that
we are going to have to call upon those countries for cooperative
science, for contributions to the programs, and we are going to fmd
that we must be prepared to enter into joint programs which
require joint management, joint planning, and joint utilization of
results.

I think it is important to take note that, in any area in which we
start talking about international cooperation, we are in addition to
achieving specific goals adding building blocks of new regimes, of
cooperative institutions which do in fact contribute to a peaceful
world.

Mr. Chairman, I think that will be my summary of my remarks;
and I will be pleased to answer any questions.

Mr. BREAux. Thank you very much.
On the question that I talked to Dr. White about, concerning the

emphasis of the international programs with regard to developing
nations. Maybe I missed it in your summary.

Do you agree that it should be as the report indicates-that we
should give preference to developing nations or would you like to
see that restriction removed?

Ambassasdor RIDOWAY. We believe the emphasis should be on
developing nations. We believe we must be alert to the problems of
conflicting or competing with AID; but we believe that by working-
with the medium developing national, we can achieve our obectives
without conflict and also find the necessary expert foundation, the
expert foundation on which we could build for ourselves.

I think we are quite comfortable with the structure of the law as
it is.
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Mr. BRkAux. I seem to feel from Dr. Ostenso's testimony that the
program should be with the developed nations; and you are say-
ing-

Ambassador RIDGWAY. We would not want, however, to preclude
the kinds of cooperative programs which might have more than two
partners, which might have several members among which the U.S.
would be one of the developed countries.

Mr. FORSYTHE. Would the gentleman yield?
Mr. BREAUX. Yes, Mr. Forsythe.
Mr. FORsyTHE. I have the feeling that my remarks have been

interpreted as only favoring rograms with developing countries.
That is not my intention. But I do think that the language we have
now is restricted and we ought to be able to go wherever we can
build the total research and applied technology to the advantage of
all. I do see some problem if we are limited to dealing solely with
that lower segment of developed nations which are not able to bear
their share of participation.

I just want to clear the record on that important issue.
Mr. BREAUX. Mr. Forsythe, that was my interpretation of the

original House interpretation. We do not really have that problem
right now because we do not have any money in the program. We do
not have a problem of who we are going to develop with until we get
some money in the international program and that brings me to my
next question.

You recommend, apparently, that we consider appropriating the
funds for the international program. Has your statement been
looked at by the other body in the sky, OMB? How do they take
your statement saying that it should be funded?

Ambassador RDGWAY. Mr. Chairman, they sent it back and it isapproved.Mr. FORSa H. That may be encouraging.

Mr. BREAUX. At least they let you give a statement.
Ambassador RIDOwAy. I did not ask any other questions about

that.
Mr. BazAux.Do we have any conflict with agencies of interna-

tional development in some of the things that they are trying to do
with AID programs in this area?

Ambassador RIDGwAy. We believe not, Mr. Chairman; we have
discussed this with AID. We see the program as directed to the
countries in the medium development category. AID is working at
the lower level.

Mr. BREAUX. One last point.
The Secretary of the Navy testified last year before this commit-

tee on some ocean policy hearings and he raised a question about
the problem of exchanging more information. In other words, giving
a great deal more in terms of science and technology and
oceanographics than we are receiving from our exchange programs.

In other words, it is too much of a one-way street.
Could you comment on that?
Ambassador RmGWAY. If one is associated with medium develop-

ing countries and does not exclude the opportunity of say, more
than bilateral cooperation, perhaps some multilateral cooperation, I
would expect that to be a minimal problem.
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I am not denying that when one is dealing with a situation where
there is disparity, to enhance the capability of someone else at the
outset, the exchange will be uneven. But over the long term we
would expect it to even out.

Mr. BREAUX. We intend to follow very closely what we are getting
in return for our programs. The oversight hearings might get into
that.

Mr. Hughes?
Mr. HUGHES. Thank you, Mr. Chairman.
I know it may be somewhat academic to be talking in terms of

percentages, but can you give us your best judgment as to what
percentage we ought to be talking about?

Ambassador RIDGWAY. Numbers, of course, Mr. Hughes, are diffi-
cult; but we, as I said in the prepared statement, said that since this
is a pilot program, it would be a pilot program and it would be an
attempt to transfer domestic experience to an international setting;
we think cautious, small first steps are appropriate in the amounts
that we talk about. -

It would seem one of the best ways to start is approximately $3
million.

Mr. HUGHES. Thank you.
Mr. BREAUX. Mr. Forsythe?
Mr. FORsyrHE. Thank you, Mr. Chairman.
Roz, do you believe that this might have-I think you pretty

much indicated in your summary-but even as the authority-good
effects on the cooperation that is going to be desperately needed if
we are in fact going to be able to support, as far as fisheries are
concerned, have fish for everone--

Ambassador RIDGWAY. I believe that.
Mr. BREAUX. One other thing.
Could you bring the committee up to date; what is the status of

our former colleague's position over in the Department of Statelas
far as confirmation? Do you know where we are?

Ambassador RIDGWAY. No; I am not certain I even know whether
all of the names have been sent up to the Hill yet.

Mr. BREAUX. Okay.
The committee thanks you very much for your testimony, cer-

tainly what you suggest on funding authorization.
We have one question from counsel.
Mr. SMITH. Could you tell the committee what you mean by

"medium developing nations"?
Ambassador RiD.wAY. I can provide a very official-looking defini-

tion. It has to do with per-capita incomes and how people are listed
by various international development institutions in terms of their
eligibility for certain size loans and certain kinds of loans.

I would like to provide that for the record if I might. But I am not
talking about the lower, poorer nations to which the AID program
is directed. I am talking about the Brazils, Mexicos, countries in
that category which are in fact developing.

[The following was received for the record:]



210

MWIU DzVu LOvN6 NATIONS

"Medium developing nations" refers to countries in the "middle-income" category. They
are countries whose per capita income is above $300, but they are below the Or -ga on
for Economic Cooperation and Development (OECD) level. For example, countries such
a Arg nt Brazd, Ecuador, Indonesia, im Korea, Mexico, Nigeri Venula and
Yuanvid, a others, could be included in a listing of countries in the 'medium
development" category.

Mr. BREAUX. You are talking about the top level of the 77?
Ambassador IDowAY. Yes.
Mr. BREAUX. If we have no other questions, the Subcommittee on

Oceanography will stand adjourned until further notice from the
Chair.

[The following was submitted for the record:]
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

Rockvilla. Maryland 20852

APR 1 5 177

Honorable John Breaux
Chairman, Subcommittee on Oceanography
House of Representatives
Washington, D. C, 2051

Dear mv. hu= i=&a.

We are pleased to be a le to respond to Congressman I
questions which you sent us with your letter of mar

1. We have deferred funding of the new National Projects,
International Cooperation, and Fellowship Programs until specific
funds are provided for them, as this was interpreted to be the
intent of Congress.

2. We are taking actions which will reduce the effort of
our grantees in the proposal process. For example, our Sea
Grant Colleges will be changing to what is, in effect, a
biennial proposal routine instead of the current annual
routine. We are looking at all aspects of the review process
to further improve or streamline it in whatever way possible.
However, we do not want to make changes which will sacrifice
the quality or responsiveness of the programs. You are aware,
I am sure, that the university director of each of the Coherent,
Institutional, and Sea Grant College program is provided a
small amount in his budget to initiate new programs which he
feels should not await the normal proposal processing routine.

We will be happy to answer any further questions you or other
Committee members may have,

Sincerely,

Robert H. White
Administrator

.40%.UT-611)
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SuTPPLr MENT STATEMENT OF PROFESSOR JAMES UTmERBAcK

Vii. SUMMARY AND CONCLUSIONS

VIi.I The Study and its Objectives -

The specific aims of the study were to establish the extent and

conditions under which Sea Grant-supported research projects showed
commercial potential and foreign trade Impact. Recognition of the cir-

cumstances under which these conditions occurred or failed to occur would

be useful in the on-going management of the Sea Grant program.

In order to achieve these objectives, a structured sample of 77
R&D projects funded by Sea Grant at 26 university locations was examined

and over 50 Industrial firms engaged in related commercial activities

were visited. The analysis and Interpretation of this primary Informa-

tion has been,developed in the preceding chapters against a background

of published Information on the status of technology in the impacted Indus-

trial sectors and extensive experience with the Innovation process. Numer-

ous observations and conclusions were Included within the context of the

preceding chapters. The more significant ones are brought together here
for convenience and form the basis for some additional second-order

conclusions..

VII.2 Potential Commercial and Foreign Trade Impacts

" Comparative estimates of potential economic Impact are fraught
with conceptual and analytical problems but a method of expressing
anticipated sales In 1980 proved reasonable.

* Sea Grant-supported projects have produced significant commercial
potential but with the bulk concentrated In a few projects.

" One half of the projects analyzed did have sales potential estimated
in total to be about'$122 million annually by 1980.

" Potential trade Impact estimates are more complex and tenuous than
sales estimates.

About one third of the projects had either Import substitution
or export potential for a total value of $93 million per year by-1980.
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• To our knowledge, a similar analysis has not been attempted for
other research support programs making comparisons difficult,
but it Is highly likely that Sea Grant support leads to more
rapid and extensive commercial application of research results
than most other programs.

VII.3 Characteristics of Projects with Commercial Potential

" The Principal Investigator was encouraged by strong user Interest
and by their direct support of his efforts often In a related fleid
of Investigation.

" Most commercially successful projects were directed toward a
market or production need rather than a scientific or technical
opportunity.

* The project had reached the developmental stage and the technical
uncertainties were low.

" The Principal Investigator was active In communicating the results
to technical and user groups.

" There was early and continuous Involvement of users as well as
extensive communication and participation of other scientific
and technical colleagues.

" The promise of high profitability often led to new enterprises
being formed frequently with the Involvement of the Investigator
or his associates.

" Barriers to commercial success of technological Innovations such
as capital, Industry structure, risk, etc., were not considered
to be as significant as other "softer" Issues such as environmental
regulation, legal or Institutional problems and market development.

" Change of success were enhanced when the university environment
was highly supportive and had a strong Experiment Station or
advisory service orientation.

VII.4 Industry Sector Relationships

Since Sea Grant R&D support Is heavily concentrated towards the

interests of renewable marine resources, the study focused on the Aquaculture,

Fishing, Sea food Processing and Biochemicals sectors. These can be

subdivided on the basis of species, product or location Into ten Industrial

segments. It Is then possible to recognize different stages of techno-

logical development and corresponding innovation needs.
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* The Marine Aquaculture and Biochemical segments are good examples
of the emerging stage. of technological development. Their tech-
nological needs are considerable, not yet clearly defined and
rapidly changing. Hence there are high technical and commercial
risks Involved. Basic research Information is often lacking and
much novel engineering is required. Experienced, technically
trained personnel are in demand and resources of all kinds
must be drawn or adapted from a variety of external sources.

* Tuna, Menhaden, and Secondary Sea Food Processors are In a relatively
mature stage of technological development. Their technological needs
are oriented to Incremental Improvements leading to cost reductions
that Improve their competitive position in well-established markets.
These firms are generally capable of making their own Innovations.
External support, such as Sea Grant, Is likely to be better applied
to Investigating the complex scientific, technical, Institutional
and legal aspects of the management of the natural resources
upon which they depend.

9 Fresh Water Aquaculture and Marine Polymers are examples of
segments In a transition stage of technological development some-
where between the emerging and mature examples noted above. It is
in such a stage that the conventional type of Sea (rant support Is
likely to be most useful providing the success-related character-
Istics noted above are recognized and the Innovation status of the
industrial segment or productive unit are clearly recognized. This
could be enhanced by an overall "portfolio" approach wherein research
support was viewed In a matrix of technical excellence and economic
potential but dependent on subject matter priorities and sustained
support over time.

North Atlantic Groundfish, Gulf Finfish, and Shrimp and Shellfish
segments are not so easily characterized because of the
unique conditions they face. The essential problem
facing these segments is overall resource management. It is doubt-
ful whether support of further technological development of cap-
ture techniques Is warranteduntil some progress is made In controlling
access to and Improving the management of these declining resources.
Technological developments are likely to be adopted and benefit
foreign fishing activities more quickly than those of the U.S.

VII.5 Some General Conclusions Regarding Government Involvement

e Except for the more Intensive types of aquaculture, existing
technology does not appear a major limitation to economic develop-
ment In view of current renewable resource levels and the many
Institutional, legal and environmental Issues that Impact the
related Industries.
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" A major challenge exists to provide, through reasonably Integrated
R&D support programs, the baseline biological data and resource
management guidelines needed for both existing and potential
commercial species.

" The development and testing of a "system" extending from harvest
to market for all marketable finfish in U.S. waters Is clearly
needed. Extended jurisdiction Is more a prerequisite than a
solution to this dilemma.

" Comprehensive market studies by government and industry are
necessary to Identify the commercial potential and to Increase
the consumption of presently accepted as well as other readily
available aquafoods. Considerable sophisticated Innovation and
concerted effort will be required to overcome the minor contribution
to the national diet and the Indifference of entreprenuers,
Investors and consumers.

" The Introduction of foreign technology should be facilitated as
should be the profitable export of U.S. technology.

" Recognizing that major progress towards utilization of products
from the sea ultimately depends on social and Institutional
changes concerning- the utilization of common resources and areas,
the following Issues should be addressed in the management of the
Sea Grant program:

- How can national, regional and local Interests be balanced
In the encouragement and selection of projects for support?

- What relative Importance should be attached to-food supply
and nutritional standards versus luxury and specialty foods?

- What is required to establish the theoretical and practical
feasibility of "enhancement" methods for Increasing U.S.
supplies of seafood products?

- When does economic potential and risk dictate the need for
government support for commercial-scale trials?

[Whereupon, at 12:25 p.m., the subcommittee was, adjourned, to
reconvene subject to the call of the Chair.]
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OCEAN DUMPING AUTHORIZATION

WEDNESDAY, MACH 9, 1977

HousE OF RmF~REENTATIvEs,
COMMITrEE ON MERCHANT MARINE AND FISEi Es,

SUBCOMMITTEE ON FISHERIES AND WIUaLIF CONSERVATION
AND THE ENVIRONMENT, AND SUBCOMMrTTEE ON OCEANOGRAPHY,

Waehington, D.C.
The subcommittees met, pursuant to notice, at 10:08 a.m., in room

1334, Longworth House Office Building, Hon. John B. Breaux, chair-
man of the Subcommittee on Oceanography, presiding.

Mr. BREAUX. The Subcommittee on Oceanography and the Sub-
committee on Fisheries and Wildlife Conservation and the Environ-
ment will come to order.

Today the Subcommittees on Oceanography anA Fisheries and
Wildlife Conservation and the Environment of the Merchant Marine
and Fisheries Committee convene hearings for-he purpose of investi-
gating and determining ratibnal and efficient levels of funding to be
authorized under the titles of the Marine Protection, Research and
Sanctuaries Act.

This at was prompted by a report issued 7 years ago by the then
newly formed Council on Environmental Quality. This report em-
phasized the need for a national policy on ocean dumping and cont
tained a number of recommendations which were later incorporated
into the Marine Protection, Research and Sanctuaries Act of 1972,
commonly known as the Ocean Dumping Act.

The Ocean Dumping Act establishes a policy to prohibit or strictly-
limit the dumping of harmful materials into the marine environment.
The act is organized into three parts.

Title I specifies how ocean dumping shall be regulated and directs
the Environmental Protection Agency to establish a permitting pro-
gram. This title, in addition, gives the Army Corps of Engineers
authority over dredged material dumping and authorizes the Coast
Guard to provide surveillance over all ocean dumping ectivities

While three different agencies are mandated responsibilities under
title I, only EPA is authorized to be appropriated funds.

The President has requested that $1.4 million be appropriated to
EPA in fiscal year 1978.

This amount represents a decrease of $6,100 over what was appro-
priated to EPA under this title in fiscal year 1977.

Title II deals primarily with research needed to carry out the
intent of the act--to limit the ocean dumping of harmful materials.
Three separate responsibilities are delegated to the National Oceanic
and Atmospheric Administration under this title. First, to monitor
and research the effects of ocean dumping; second, to investigate the

(217)
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long-range effects of pollution, over fishing, and man-induced changes
of ocean ecosystems; and, third, to research alternatives to oceandumping,While these subcommittees have authorized sufficient funds each

year for NOAA to effectively implement these programs, fiscal year
1977 marks the first year that any money has been appropriated for
purposes of title II.

For the current fiscal year, $1.1 million have been appropriated
to NOAA under this title. The President has requested that $2.7
million be appropriated in fiscal year 1978. However, NOAA's man-
date under title II to research alternatives to ocean dumping con-
tinues to be zero funded, and these responsibilities deferred- to-EPA.

Title III provides for the designation and regulation of marine
sanctuaries. To date, no money has been appropriated for purposes
of this title and the President has requested that no money be ap-
propriated for fiscal year 1978. At this date, there have been two
sanctuaries established under this title, the remains of the U.S.S.
Monitor, the famous Civil War battleship located off the coast of
North Carolina, and the Key Largo sanctuary in Florida

Though no funds have been appropriated to this title, NOAA
has planned to reprogram $130,000 in the current fiscal year to pro-
vide management, surveillance, and research support for this pro-
gram.

This session marks the more than 4 years since the Ocean Dumping
Act has been law. In that time, EPA has, through its ocean dumping
]enmIt program, phased out 81 former or potential industrial waste

EPA's recently published final regulations for ocean dumping
represent a substantial improvement in the procedures by which per-
mits are administered. These regulations also declare a deadline of
1981 for the cessation of all sewage sludge dumping.

Despite the evidence of progress made toward achieving the goals
and intent of the act, there remains a long road ahead of us. There
is still much to be learned about the complex and dynamic oceano-
graphic processes off our shores and how the various pollution sources,
both natural and man induced, affect the marine environment.

The impact of the tremendous quantities of dredged spoil being
ocean dumped is not fully understood. This is a significant concern
because dredged material accounts for approximately 90 percent of
all substances ocean dumped. Compliance with the 1981 deadline for
ending'all sewage sludge dumping will not be easy and will require
an intense effort on the part of EPA and the three cities currently
engaged in this activity-New York City, Philadelphia, and Camden.

Today we will hear testimony from EPA and NOAA, the two
agencies authorized to be appropriated funds under this act, for the
purposes of gaining a better understanding of the funding levels
required to effectively administer the Ocean Dumping Act.

However, I would like to make clear that the responsibilities of
these subcommittees go beyond the authorization of funds. These
subcommittees have, in the past, closely monitored the programs man-
dated by the Marine Protection, Research and Sanctuaries Act.

In 1976 alone, these subcommittees held 6 days of oversight hear-
ings on this act, including 4 days here in Washington, and 1 day each
in New York City and Hempstead, N.Y.
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It is the intent of these subcommittees to continue this tradition
and we will be scheduling additional oversight hearings later this
session.

I would like to point out at this time that the Chair intends to
get very involved with oversight reonsibilities at a later date, ahd
at this session today-will be strictly or the purposes of authorization
because of the time limitation impoed upon the Congress, we have
to have a bill out by the 15th of a; of this year.

This does not give the committee time at the present to involve
ourselves on oversight responsibilities on how that act is being car-
ried out. So the hearings today will basically be strictly for the
purposes of authorization with later hearings scheduled during the
year for our oversight responsibilities.

The order of witnesses that we will take--we are going to recognize
the minority-we are going to take out witnesses, we will take Mr.
John Rhett, Deputy Assistant Administrator for Water Program
Operations, Environmental Protection Agency, with Mr. T. A.
Wastler, Marine Protection Branch of the Environmental Protec-
tion Agency, followed by Mr. David Wallace, Associate Administrator,
Marine Resources, NOAA.

I am.also pleased that the U.S. Coast Guard and the Army Corps
of Engineers have agreed to attend and are prepared to answer ques-
tions which may arise during the course of these authorization hear-
ings.I would like to welcome Mr. Forsythe for any opening comments
that he might have.

Mr. FoRsYTHE. Thank you, Mr. Chairman.
Mr. Chairman, the authorization hearings we are conducting

today are extremely important in attacking the problem of ocean
dumping.

Our committee, over the years, has taken an active interest in ocean
dumping and its effects on the marine environment and the fisheries
it fosters. The level of funding available to the involved agencies,
and the direction of their important programs, are extremely critical
factors in bringing ocean dumping under control.

First, I would like to commend EPA and, in particular, EPA's
ocean dumping program for the generally outstanding job they did
in issuing the final ocean dumping regulations.

Our committee took an active role in overseeing their regulations
and while we still see a few problems, I feel that the competence and
effort which went into these regulations has resulted in a very fine
product.

The Marine Protection, Research, and Sanctuaries Act was passed
5 years ago. Later on this year, we will hold comprehensive over-
sight hearings on this legislation.

I feel a number of areas will need to be closely examined-includ-
ing responsibility for research into alternatives and measures which
should be taken to insure a rapid phaseout of interim permits.

However, today, we are focusing on authorization levels, and I
will not expand further on my feelings about the need to amend the
act.

Mr. Chairman, I may later today want to add a further statement
for the record, but I appreciate the opportunity.



220

[The following was received for the record:]

STATEMENT OF HON. EDWIN B. FORSYTHE, A REPRESENTATIVE IN CONGRESS
F oM THE STATE OF NEW JERSEY

Mr. Chairman, on December 80, 1675, Governor Edmund Andros, second
English Governor of the Colony of New York, forbade any person to "cast any
dung, dirt, refuse of ye city or anything to fill up ye harbor or among ye
neighbors under penalty of forty shillings". While our government has had -over
800 years to follow up on this prohibition, I'm afraid we're still in a situation
today of trying to bring the devastating effects of ocean dumping of sewage
sludge and dredge spoil under control.

In 1972, Congress passed the Marine Protection Research, and Sanctuaries
Act-a major step in bringing Ocean Dumping under control. Subsequent to
this law, the Environmental Protection Agency has worked long and hard to
implement this Act. While I feel EPA's final Ocean Dumping Regulations still
have a few problems to be worked out, I would like to commend EPA, and in
particular the people involved in the Ocean Dumping Program, for the general-
ly outstanding job they performed in issuing regulations for ocean dumping.

An important provision of these regulations stipulates that ocean dumping
which fails to meet EPA's Criteria will be phased out by 1981. Thus, munici-
palities and industrial dumpers who have long despoiled our ocean environ-
ment are required by EPA to implement alternative means of disposal, effec-
tively recycling wastes, rather than dumping them directly into our marine
environment.

Mr. Chairman, I recognize that today's hearing Is directed at Authorizations.
However, I would like to take time to announce that I am introducing legisla-
tion today which will ensure as rapid a phase-out as possible of harmful ocean
dumping. Clearly, the long-term and continuing degradation of our marine
environment caused by the dumping of sewage sludge and industrial wastes
not in compliance with EPA's Criteria must be halted. The Ocean bumping
Amendments Act attacks this problem aggressively and rationally.

The Ocean Dumping Amendments Act will impose a substantial penalty fee
on all applicants wishing to dispose of wastes which cause significant harm to
the ocean environment. The penalty fee will be substantial-at least as great
as the amount saved by dumping the wastes directly into the ocean instead of
disposing of them by means of constructive alternative. Thus, ocean dumping
will no longer be the cheapest means of disposal anO ocean dumpers will be
held accountable for the loss of recreational outlets, commercial values, and a
clean, healthy ocean.

In addition, the moneys generated by the penalty fee will be directed towards
research and investigation into constructive alternative means of disposal.
Thus, techniques which can convert our wastes into compost, sanitary landfill,
or substitutes for natural gas, will be promoted.

I believe the purpose and effects of this legislation are clear. The bill I
have introduced today will eliminate the financial advantages of harmful
ocean dumping. Municipalities and industries which have been responsible for
despoiling broad expanses of our mid-Atlantic waters, for crippling our fish-
ing industry, and for severely restricting our recreational opportunities, will
be held accountable for their actions. These hikrmful ocean dumpers will beassessed a substantial penalty fee. Moreover, revenue generated by this penalty
fee will be used to fund research into constructive, environmentally sound,
means of disposing of our wastes.

Mr. Chairman, I am not satisfied to wait another four years before ending
the ocean dumping of sewage sludge and harmful industrial wastes. I believe
rational and aggressive steps must be taken to end ocean dumping and imple-
ment alternatives before damage at the present dumpsites spreads or, even
worse, before new areas are destroyed. The Ocean Dumping Amendments Act,
even more than authorizations or regulations, is essential to ensure both an
expeditious end to the devastating effects of ocean dumping and a smooth and
timely transition; to constructive, environmentally sound, means of waste
disposal.

Mr. BRmUx. Mr. Pritchard, do you have any commentsI
Mr. PUR=Hm . No.
[The bills and Executive Communications associated with this sub-

ject follow :]
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95TH CONGRESS

H. . 4297

IN THE HOUSE OF REPRESENTATIVES

M.iH 2,1977
Mr. Lmvnmr (for himself, Mr. BiAu~x, Mr. FORSyTHE, and Mr. PnrrciAP)

introduced the following bill; which was referred to the Committee on
Merchant Marine and Fisheries

A BILL
To amend the Marine Protection, Research, and Sanctuaries

Act of 1972 to authorize appropriations to carry out the pro-

visions of such Act for fiscal year 1978.

1 Be it enacted by the Senate and House of Representa-

2 ties of the United States of America in Congress assembled,

3 That section 111 of the Marine Protection, Research, and

4 Sanctuaries Act of 1972 (33 U.S.C. 1420) is amended-

5 (1) by striking out "and" immediately after

6 "September 30, 1976) ,"; and

7 (2) by adding immediately after "fiscal year 1977,"

-8 the following: "and not to exceed $4,800,000 for fiscal

9 year 1978,".
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2

1 Swio. 2. Section 204 of such Act (33 U.S.C. 1444) is

2 amended-

3 (1) by striking out "and" immediately after "Sep-

4 tember 30, 1976) ,"; and

5 (2) by adding immediately after "fiscal year 1977"

6 the following: ", and not to exceed $6,000,000 for fiscal

7 year 1978".

8 Sm. 3. Section 304 of such Act (16 U.S.C. 1434) is

9 amended-

10 (1) by striking out "and" immediately after "Sep-

11 tember 30, 1976) ,"; and

12 (2) by adding immediately after "fiscal year 1977"

13 the following: ", and not to exceed $500,000 for fiscal

14 year 1978".
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THE SECRETARY OF COMMERCE
Washington. 0.C. 2023

[ExECUTVE COMMUNICAnON No. 1257]

APR 121977
Dear Mr. Speaker.,

Enclosed are six copies of a draft bill

"To amend Section 304 of the Marine Protection,
Research, and Sanctuaries Act of 1972, as amended,
to extend the authorization of appropriations. "

together with ' statement of purpose and need in support thereof.

This proposed legislation has been reviewed by the Department
in the light of Executive Order No. 11821 and has been determined
not to be a major proposal requiring evaluation and certification
as to its inflationary impact.

We have been advised by the Office of Management and Budget
that there would be no objection to the submission of our draft bill
to the Congress and further that enactment would be consistent
with the Administration's objectives.

Sincerely,

Honorable Thomas P. O'Neill, Jr.
Speaker of the House of Representatives
Washington, D. C. 20515

Enclosures
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A BILL

To amend Section 304 of the Marine Protection, Research,
and Sanctuaries Act of 1972, as amended, to extend the
authorization of appropriations

Be it enacted by the Senate and House of Representatives of the

United States of America in Congress assembled, That Section 304

of the Marine Protection, Research, and Sanctuaries Act of 1972,

as amended (86 Stat. 1063, as amended; 33 U. S. C. 1434) is further

amended - (1) by striking out the word "and" immediately after the

words "September 30, 1976), " and (2) by striking out the words

"fiscal year 1977" and inserting in lieu thereof the words "each

of the fiscal years 1977 and 1978, and such sums as may be

necessary for fiscal year 1979".
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STATEMENT OF PURPOSE AND NEED

Title III of the Marine Protection, Research, and Sanctuaries Act
of 1972 (16 U. S. C. 1431-34) authorizes the Secretary of Commer'ce,
to designate, acquire, develop and manage marine sanctuaries. This
authority has been delegated to the National Oceanic and Atmospheric
Administration (NOAA).

Section 304 of Title Il (16 U. S C. 1434) authorizes funds to be
appropriated to carry out the purposes of the title. The original
funding authority under Section 304 was $10 million for fiscal years
1973 through 1975 and by amendment funding authority was set at
$6. 2 million for fiscal year 1976, $0. 5 million for the transition
period (July I through September 30, 1976) and $0. 5 million for
fiscal 1977.

Through fiscal 1977 no funds have been appropriated under the
Section 304 authority, however, NOAA has made limited use of
other funds to carry out the provisions df Title III.

The potential of Title III for protecting significant national ocean
resources has been adequately demonstrated. The Nation's first
marine sanctuary was established on January 30, 1975 off the coast
of North Carolina and provides protection of the wreck of the
U. S. S. Monitor. The effect of this designation has been to provide
regulatory control under Section 302(f) (16 U S. C. 1432(f)) over
souvenir hunters and research conducted on the wreck. Without this
marine sanctuary designation, the wreck of this historic vessel could
have been irreversibly damaged.

Protection of a different sort of national resource is provided at
the second marine sanctuary, the Key Largo Coral Reef in Florida.
adjoining the John Pennekamp Coral Reef State Park. The designation
of this site in December 1975 has helped substantially to prevent the
destruction of this fragile coral reef. NOAA is providing protection,
at an annual cost of $55, 000, over approximately a 100 square miles
of living coral which was threatened with extinction.

/
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The Coast Guard has the responsibility for patrolling this coral reef•
sanctuary. While the emphasis to date has been on public education
of people caught violating sanctuary controls, if prosecution is
deemed necessary, Section 303.(16 U. S. C. 1433) provides authority
to do so and, in fact, a number of charges have been filed. NOAA
provides $25, 000 annually to the State of Florida to support its
management effort in the sanctuary.

NOAA has received a number of proposals, ranging from Port Royal
Sound and the adjacent continental shelf in South Carolina to a
killer whale reserve in Puget Sound, to designate other areas as
marine sanctuaries and is presently processing these proposals.

Extension of the authorization of appropriations which expires with
the expiration of fiscal year 1977 is essential in order to consider
further designations, maintain existing sanctuaries and develop an
overaU management scheme.

This bill would make appropriate amendments to Section 304 to extend,
at the present level, the authorization of appropriations for Title MI
through fiscal year 1978 and to authorize the appropriations of such
sums as may be necessary for fiscal year 1979.

to
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[EXECUTIVE COMMUNICATION NO. 1258]

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
, WASHINGTON. s.C. 20460

APR 0 1977

THE ADMINISTRATOR

Dear Mr. Speaker:

Enclosed is our proposed bill "To extend the Marine
Protection, Research, and Sanctuaries Act, as amended, for
two years."

The bill would extend our authorities under section 111
of the Act. These authorities expire on September 30, 1977.

This extension is suggested in order to enable ua to
continue the programs envisioned by the Act. We recommend
that this bill be referred to the appropriate Committee for
consideration, and that it be enacted.

The Office of Management and Budget advises that
enactment of this legislative proposal would be consistent
with the Administration's objectives.

Sincerely yours,

D glas M. Costly

Honorable Thomas P. O'Neill, Jr.
Speaker of the

House of Representatives
Washington, D.C. 20515

Enclosure
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A BILL

To extend the Marine Protection, Research, and Sanctuaries

Act, as amended, for two years.

Be it enacted by the Senate and House of Representatives

of the United States of America in Congress assembled, That

Section 111 of the Marine Protection, Research, and

Sanctuaries Act, as amended (33 U.S.C. 1420), is amended by

striking "and not to exceed $4,800,000 for fiscal year

1977," and inserting in lieu thereof "not to exceed $4,800,000

for fiscal year 1977, not to exceed $1,400,000 for fiscal

year 1978, and such sums as may be necessary for fiscal year

1979,".
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
w ,ot WASHINGTON. D.C. 20460

MAY 11 I77

THE ADMINISTRATOR

Dear Mr. Chairman:

I would again like to comment on the "Hughes Amendment" to
H.R. 4297 which intends to end the dumping of harmful wastes into
the oceans by December 31, 1981. While we fully support the concept
of this amendments, we do not believe it should be enacted because
of the rigidity it would build into the 1981 requirement.

As you are aware, our current regulations explicitly require
the phase out of ocean dumping of harmful wastes by December 31, 1981.
We intend to enforce compliance with this requirement. At the same
time, compliance by the municipalities currently dumping sewage sludge
under interim permits will require complex planning, design and construc-
tion of facilities for alternative disposal and will require substantial
funding, 75 percent of which will be provided by Federal grant assistance
under our construction grants program. Our experience with the construc-
tion grants program indicates that unavoidable problems and delays in
the planning, design and construction of facilities occasionally occur
and occasionally Justify reasonable extensions of compliance schedules.
It should be further noted that the Congress has not yet acted on our
proposal for long-term authorization of construction grant appropriations
which will be necessary to the funding of alternative disposal facilities.
Although we fully expect the Congress to ultimately authorize adequate
funding, the current delay, if prolonged, can begin to impact the
planning and design of alternative facilities which are currently under-
way or expected to begin very shortly. In addition, several of the
cities are currently experiencing severe fiscal problems and could
encounter certain short delays in developing the financing for their
share of facility costs. Taken altogether, there could be funding
delays, some of which could be attributable to the Federal government,
that would justify short extensions of the 1981 compliance date.

Although we do not now foresee development of any of the delays
descril.ce tLrovc, %i stronglly alicve it in the public interc-st to
have the administrative flexibility to deal with such delays if they
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Mr. Bmmtrx. I would like to welcome to the witness table Mr.
John T. Rhett.

I understand he ii accompanied by some of his colleagues.
Just for the interest of everyone I think that I should point out

that what we are probably looking at in 1977 is something that peo-
pie in this country were looking at aniawful long time ago.

I would like to read a bit of background, that
On December 80, 1675, Governor Edmund Andros, second English Governor

of the Colony of New York, forbade any person to "cast any dung, dirt, refuse
of ye city or anything to fill up ye harbor or among ye neighbors under penalty
of forty shillings.

They were trying to solve this problem way back in 1675, and I
guess we do not have any answer yet. But we are still trying to look
for it.

Mr. Rhett.

STATEMENT OF 3OHN T. RHETT, DEPUTY ASSISTANT ADMINIS-
TRATOR FOR WATER PROGRAM OPERATIONS, ENVIRONMENTAL
PROTECTION AGENCY; ACCOMPANIED BY T. A. WASTLER,
MARINE PROTECTION BRANCH, ENVIRONMENTAL PROTECTION
AGENCY

Mr. Rmrr. Mr. Chairman and members of the subcommittee, I
am John T. Rhett, Deputy Assistant Administrator for Water Pro-
gram Operations. I am accompanied by Mr. T. A. Wastler of EPA's
Oil and Special Materials Control Division. Among his major duties
Mr. Wastler operates the EPA's ocean dumping program.

I welcome this opportunity to briefly discuss EPA's authorities
and activities under the Marine Protection, Research, and Sanctu-
aries Act of 1972 and, also, the appropriation requests for Fiscal
Year 1978 contained in the administration's budget recently sub-
mitted to the Congress.

The Marine Protection, Research, and Sanctuaries Act of 1972
(MPRSA) serves as the statutory basis for EPA's efforts to control
the dumping of wastes into the marine'environment. The act was
passed in response to a national concern that the dumping of in-
dustrial and municipal wastes into the ocean would cause severe
environmental damage. While the world's oceans possess the ability
to assimilate pollutants, their carrying capacity is limited. Without
regulation the tremendous volume of complex chemical substances
produced and disposed by modern society could overwhelm the
natural oceanic systems. Por example, since the early 1950's the
amount of wastes disposed in the ocean has increased by a factor of
five: from approximately 1.7 million tons to 8.5 million tons. The
MPRSA was designed to. prevent further deterioration of the ocean
through the disposal of waste material.

The act regulates all ocean dumping and prevents or strictly limits
,dumping of any material which would adversely affect the marine
environment. It also bans the dumping of high-level radioactivewastes and chemical biological, and radiological warfare agents, To
effectuate this overall policy the statute establishes an ocean dump-
ing permit program administered by EPA which authorizes ocean
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waste disposal when it would not unreasonably degrade human health
or marine environment. The dumping of dredged material is regu-
latedsparately by the Army Corps o- Engineers in accordance with
criteria jointly developed by EPA and the corps.

Section 102(a) of the MPRSA lists a series of factors to be con-
sidered by EPA in setting criteria for reviewing and evaluating ap-
plieations for ocean dumping permits. EPA issued its initial ocean
dumping regulations and criteria in October 1973. However, major
revisions to the ocean dumping regulations and criteria were de-
veloped during 1976 and finanlized in January 1977. These revisions
bring dredged- material under the same criteria that are applied to
other dumped materials and also establish procedures for the designa-
tion and continuing management of ocean dumping sites. In addition,
the modifications also require a thorough evaluation of the alter-
natives to ocean dumping during the evaluation of the permit ap-
plication. We feel that this was a major step forward and one of the
key developments of this last year.

Since 1972 EPA has brought all ocean dumping in the United
States under full regulatory control and has required many dumpers
either to stop dumping immediately or to phasermit their dumping
within the next few years. For instance, on the Atlantic coat alone,
75 former dumpers have ceased ocean dumping. Of the 24 industrial
permittees now dumping in the Atlantic under permit from EPA
region II only six will continue to dump after December 1977. More-
over, all of the major municipal dumpers in the United States are

- scheduled to cease their dumping operation by 1981.
During 1976 EPA's regional permit activity continued at ap-

proximstely the same level as in 197. The most active area was
region II--New York-which issued permits for dumping sewage
sludge and industrial wastes in the New York bright and off the coast
of Puerto Rico. Also, during 1976, EPA headquarters issued several
emergency permits for the ocean disposal of materials which pre-
sented an" imminent hazard to publicc health and for which there was
no femsible disposal alternative. These included leaking chlorine
cylinders and wrecked vessels which were endangering shorelines.
'The progress of EPA's ocean dumping permit rgram is discussed
in our report to Congress which is nearing completion. We will make
that report available to the committee in the near future.

One problem which the report discusses is that of sewage sludge
disposal. As you know, this is a difficult problem, primarily for the
eastern portion of the nation bordering on the Atlantic Ocean. With
the continued construction and expansion of sewage treatment plants
sludge-will be generated in increasing amounts in the future. We
must work to develop and implement the most environmentally ac-
ceptable methods for sludge disposal no matter what the receiving
medium. This is a serious problem and one which must be resolved
in the near future.

As an example, we have spent $14 million in examining alterna-
tives to sewage sludge disposal. Approximately $11 million of this is
coming under our step I grants authorized by Public Law No. 92-
500. Another $3 million in EPA1s research and development program.

IPSTcoflAVMLS
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A major effort of EPA's ocean-dumping program during 1976 was
to intensify work on baseline surveys of ocean disposal sites and the
development of environmental impact statements, EISs, for the sites.
This work is important because section 102(c) of the MPRSA di-
rects the EPA Administrator to designate recommended dumping
sites in consideration of the criteria enumerated in section 102(a). In
most instances, siting designations will require the preparation of an
EIS. The development of an acceptable EIS on an ocean-dumping
site requires the collection of a large amount of environmental data,
at the site itself and in nearby areas, to form the basis for an en-
vironmental assessment of the site and to predict the impact of
dumping on the site. The data collection requirements needed for
an environmental assessment of a dump site have been formalized
into a standard baseline survey guideline which was prepared in
consultation with NOAA.

In 1976, EPA issued a draft EIS on sludge dumping in the New
York Bight, and both a draft and a final EIS on the, Gulf Ocean
Incineration site. Work continued on baseline surveys for two other
dumping sites and also on studies of former radioactive waste dis-
posal areas. Baseline surveys of dumping sites serve as a critical
part of EPA's ocean dumping program since they provide invaluable
information concerning the environmental effects of dumping on the
marine environment. We-hope to intensify our survey efforts in the
years to come.

In the future, EPA hopes to act in several areas. We are working
to develop new technology for monitoring the impacts of ocean dump-
ing and the efficiency of at-sea incineration. Such a capacity is im-
portant if we are to obtain accurate ocean dumping information.
EPA is also participating in efforts to develop criteria for ocean p-
cineration under the International Ocean Dumping Convention.
Finally, research is continuing toward improving existing biossay
procedures and formulating new ones. This, too, will give us bet-
ter information on the environmental effects of ocean dumping..

On the subject of appropriations for the EPA ocean-dumping
program, the administration's budget calls for approximately $1.4
million in fiscal year 1978 and $1.6 million in fiscal year 1979. Al-
though this budget request may not be at as high a level as could
be wished, it does maintain basic support for the ocean dumping pro-
gram and it also conforms to the administration's budgetary limita-
tions.

This concludes my prepared statement. Mr. Wastler and I will be
happy to answer any questions which you and the committee might
have.

Mr. B~imAUx. Thank you very much, Mr. Rhett, for your state-
ment.

Since last year, EPA has imposed a 1981 termination date on two
municipalities for disposal of their sewage sludge and the budget
request, though slightly less, remains essentially level funded this
year.

Can you realistically accomplish this 1981 goal at funding levels
which are less ,than in previous years?
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Mr. RHmvr. Mr. Chairman, the bulk of the research into alterna-
tive disposal methods for sewage sludge is being accomplished un-
der Public Law 92-500 and not under the Ocean Dumping Act.

The solution to the problem and the environmental impacts are
different. In each case we examine a number of disposal alternatives
for the sewage sludge and we then try to come up with a unique
solution.

In addition, under the construction grants program, which I also
run, we are doing major tudies in New York, Philadelphia, Camden
and others.

Mr. BREAUX. Are we able to get money out of the Water Pollu-
tion and Control Act for research into alternatives to ocean dump-
ing?

Mr. Rn=mr. Yes.
When you are considering sewage sludge, the alternatives to ocean

dumping are really the same as what you would be doing with sludge
under the FWPCA. For example, research on composting, which is
the alternative that Camden will implement very soon, has been
funded primarily out of Public Law 92-500 moneys.

We have supported the work undertaken this last year at Belts-
ville, with approximately $700,000. Also in Bangor, Maine, there is
also work being done in'the area of composting.

So the answer to your question , Mr. Chairman, is yes, we are re-
searching alternative methods for the disposal of sewage sludge.

Mr. BR Aux. Can you explore that more in depth as far as re-
sponsibility of this whole problem that you have with NOAA, re-
sponsibilities on alternatives, and we will talk about that some more.

On page 3 of your testimony, T see that you state that
Since 1972, EPA has brought all ocean dumping in the United States under

full regulatory control and has required many dumpers either to stop dumping
immediately or to phase out their dumping within the next few years.

That sounds like a new policy to me.
Does that include industrial waste and does it include dredge

material also?
Mr. RHETT. Yes, Mr. Chairman, I think we have those under

regulatory control.
Now, I am not saying that we have reached the point that we

are meeting all of our criteria because we are still issuing interim
permits with dumping schedules either to eliminate ocean dumping
or to require compliance with the criteria.

But I think one of the major things that has occurred during this
period is that we have control of ocean-dumping activity. We know
what dumping is occurring, we know where it is going on, and we
are working on trying to improve it as fast as technology and eco-
nomics will permit.

Mr. BREAUX. Another subject.
The act allows EPA to have public hearings before permits are

issued.
How many public hearings did we have in 1976?
Mr. RmETT. Let me call on Mr. Wastler for that number.
Mr. WAsTL . Mr. Chairman, I do not have that figure before me,

but I believe that all except perhaps two or three permits were issued
with the public hearing.

94-49 0 - 77 - 16
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Mr. BIIAUX. How many permits?
Mr. WAsmER. Fifty-five, I believe.
In most cases, the region will go ahead and schedule hearings.

In some cases for small quantities of materials that are of a non-
toxic character, we will simply issue a notice. Then if someone re-
quests a public hearing, we will conduct one. But, in most cases, the
public hearing is scheduled at the same time as the public announce-
ment.

Mr. RnHnr. Mr. Chairman, we will also furnish for the record the
exact figures on what this was.

Mr. Biimux. I would like to have it for the record if you could.
It is a vital part of the process and we want to make sure that it is
carried out.

[The following was received for the record.]

Punuo HEARzNGS ON PERMrT APPLICATIONS

During 1976 thirteen public hearings were held encompassing 40 applications
for ocean dumping permits. In some cases, more than one hearing was held on
a particular permit. Public notices were issued for all completed permit ap-
plications either announcing a scheduled public hearing or providing oppor-
tunity for comment and a request for public hearing.

Mr. BREAUx. Under title II of the act, NOAA is authorized to re-
search alternatives to ocean dumping and, in the past, this respon-
sibility has been deferred back to your agency, EPA.

I am aware of the Interstate Sanitation Commission recommenda-
tion that they switch from ocean dumping to pyrolysis. And Camden
is on some- kind of schedule to switch to land-based alternatives by
1981.

What I -want to-know is how is EPA doing with respect to im-
plementing alternatives to ocean dumping?

To what extent are the programs funded that you are working
with?

Mr. RnHTr. For purposes of discussion, I need to divide sewage
sludge from industrial waste. The bulk sewage sludge research is
funded under Public Law 92-500, primarily under step 1 facility
planning grants in the construction grant program. However, that
is not always the case. For instance, the project in the New York
area had quite a bite of funding under the Water Act section 106
program.

Section 106 contains the State grants funds which assist the state
water pollution control programs. In addition, there is about .$8
million in R. & D. moneys that is being used for the study of alter-
natives. In addition to this, with the passage of the Resource Con-
servation Recovery Act, we now have a program that is being inte-
grated within EPA composed of the solid waste, the ocean dumping
and the construction grants programs which will focus upon the
land-based disposal alternatives

And some of it has been individually funded.
As an example, the city of Bangor, Maine received support under

solid waste funding and not under Public Law 92-500. All are under
my responsibility. So it is not a haphazard program, Mr. Chairman.
It is one that we watch very closely. Sludge management, not only
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facing the water program in the area of municipal cleanup.

Mr. BmAux. Thank you, Mr. Rhett.
Mr. Forsythe.
Mr. Fourn . Thank you, Mr. Chairman.
Mr. Rhett, on page 3, the chairman-queried you on the permits and

so forth. I note that you have six that will continued to dump.
Do you have any municipal dumpers remaining?
Mr. RHmEr. Those six which will continue to dump after December

1977 the industrial dumpers. There is a considerable number of
municipal dumpers. When we consider New York and New Jersey,
there are a whole series of individual communities encompassed.

Mr. FonsYTrH. Could you supply for the record again that number -
of municipals that are still on the 1981 deadline?

Mr. Rzwmr. They are all on the 1981 deadline, sir.
Mr. FoisrrHE. If we can move into an area that really dyes con-

cern me most, discussing a move of the New York Bight dumpsite.
Mr. RHmr. Yes.
Mr. FORSYHE. Here we are in 1977 with a 4-year end point, and

we must, I think, be able to meet that. And now we are considering
moving theproblem, not relly looking at some practical steps which
can be taken to end ocean dumping.

So I am very concerned about what you are doing in terms of this
question of moving the dumpsite.

I know you are working on an EIS, but -how broad are the consid .
erations that you are evaluating in this area? Do they include the
fisheries impact, which I believe can be very, very serious, the whole
problem of moving the sewage into a new environment, and the fact
that you have got a major problem of ever getting any of that sludge
to 106 just from the practicality of keeping a barge afloat that long,
and the weather that you can run into and the massive problem of
policing such an operation.

I would like to have you respond.
Mr. RHrT. We are looking at all of the alternatives for sludge

disposal. Obviously, and as you well know, on of these that we are
considering in our EIS and all is the 106 mile site.

One of the prime reasons why we look at this site is because the
act indicates that, where feasible, ocean dumping sites should be
located off the shelf. We feel that because of this language and for
other reasons, we should consider the 106 mile site.

But I would like to assure you that there are no preconceived
decisions that we would move to the 106 mile site.

At this time we do not know the answers to the concerns, that you
--expressed in your recent letter to EPA. In fact, I thought that the

report which accompanied the letter was an extremely thoughtful
study of the issues.

Before the committee hearing, Mr. Wallace and I were talking,
both of us wondering who wrote it, because we might want to do
some outside work here. But I do want to assure you that there is
no preconceived guideline. I think we will look seriously at the
106-mile site and not just that site. We are also looking seriously to
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move the Philadelphia site, and this will be done through our stand-
ard rulemaking process. The process will start by having a public
hearing. This will be before we even get into any part of the formal
rulemaking process.

As you know, that neither the communities nor even within the
Federal agencies, is there agreement or a real understanding of what
can occur if sludge is dumped 106 miles from shore.

We are certainly not going to move there without further informa-
tion and analysis.

Mr. FonsrruE. There was some rumors that that decision was
actually on the way.

Mr. Rmzrr. That is not correct. The people who started the rumors
may have thought that, but that is not the case.

Mr. FoRsYTHE. To bring it back into the context of our problem
today, one thing that disturbs me, if we are going to stop 4 years
hence, is that we are spending money still looking at ocean dumping.

Now, something is incongruous here.
Mr. RHETrr. I understand your point. We have to know what is

happening when we dump sludge and what will occur if we imple-
ment alternatives.

Let me give an example. Let us say that the New York or New
Jersey municipalities could clean their sludge up to the point that it
meets the criteria. Then ocean dumping might be the most environ-
mentally acceptable solution. I said if they could clean it up.

Our feeling is that the problem is so great that we need to continue
to study all possible alternatives.

Mr. FORSYrHF Well, I would come back to that if I had some con-
fidence in the research regarding the cleaning up process, because I
happen to have a feeling that is a line that may be perhaps very
acceptable.

But are we doing the research toward cleaning up or are we still
spending this money on looking where to move?

Mr. RH-r. We are doing both.
The problem of cleaning sludge up for ocean dumping is the same

problem of cleaning sludge up and putting it on land.
Mr. Fors rrEm. I am glad to hear that.
Mr. RIETr. And also for at-sea incineration. If you incinerate

sludge that has mercury in it, the mercury goes into the air in the
form of stack gases and returns to land with the rain. So there is
quite a bit of effort going on in this particular area. And I would
assure you that EPA is working to coordinate these efforts.

Mr. FosYTrm. Thank you, Mr. Chairman.
Mr. BRmux. Mr. Studds.
Mr. SUDDs. Thank you, Mr. Chairman.
Mr. Thmwrr. I share the same concerns that Mr. Forsythe has ex-

pressed. I may have missed something in your testimony. If I did,
I apologize.

The Chairman's opening statement says that NOAA was man-
dated under title II to research alternatives to ocean dumping, con-
tinues to be zero funded, and those responsibilities deferred to EPA.

Could you elaborate a little bit on what you are doing in response
to Mr. Forsythe's concern and mine in looking at those alternatives?
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Mr. RHirr. Yes, sir.
We have been working very closely with NOAA to insure that we

are coordinating our work. In fact, there a series of meetings have
occurred, and NOAA has been informed of what we are doing in the
area.

But, in addition to this, we are expending right now some $14
million specifically on alternatives. $11 million of this is coming
out of step I grants. We are looking at everything from pyrolysis
to composting to incineration, any number of items, mixing, land-
fills, things of this nature.

Mr. Smuis. This is for both municipal and dredge spoil, all kinds?
Mr. RHrr. No. This is strictly for sludge disposal alternatives.
I should have pointed this out, because the basic sludge alternative

studies are done under Public Law 92-500 and not under the Ocean
Dumping Act.

Mr. STUDDS. How about alternatives to ocean dumping for dredge
spoils?

Mr. Rmzrr. The bulk of alternative research for dredged materials
disposal is being conducted by the Corps of Engineers, primarily
through their Vicksburg facility.

Mr. STuDDS. Whose idea was it to move to 106?
Mr. RHwr. There has been no decision to move to the 106-mile

site. It is one of the ideas suggested because the act directs us to
dump materials off the shelf where possible, and that is one of the
things we are looking at.

Mr. STUDDS. Do you suppose the person who proposed this is aware
of the general shift of the currents out there? They tend to flow
generally in a northeasterly direction, do they not?

Mr. RIIETr. I think the problem 'here is that there have been a
series of general discussions held on moving the sites. There has been
no decision to move to 106. There has been a decision, however, to
look at all of the alternatives including the shifting of dump sites.

The question of the prevailing currents, of going off the shelf,
of building up sludge on the bottom, and the lack of knowledge are
all well understood by EPA.

Mr. STmuDs. I am frightened by statements that we well understand
the lack of knowledge. Frankly, I do not understand why you even
seriously considering a proposal to dump this stuff. I realize it is
one of several alternatives, as you state, in an area where the Gulf
Stream will carry it straight to Georges Bank.

Why do we even consider such a thing?
Mr. RHmT. I am interested in your information is better than ours.

In other words, we feel-
Mr. STUDDs. A sixth grade geography student knows where the

currents flow.
Mr. Ria'rs. We feel there is a considerable amount of research

that needs to be done concerning the 106-mile site before a, decision
is made. That site is just one of the places that are off the shelf that
the act asks us to consider.

Mr. STUDDS. If you need more money to discard 106, we will be
glad to come up with it.
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Mr. Ridrr. You know, I think -this is always a problem. As soon
as we .bein to examine an alternative, people say we have reached
a conclusion.

Mr. ST DDS. Let me tell you exactly why we do that.
I reahe your responsibility-is the corps responsible for dredge

spoils?
Mr. Rnmrrr. That is right.
Mr. STuDDS. But I gather you work with the corps?
Mr. Rnmr. Very closely.
Mr. STuDDs. All right.
Brown's Ledge-are you familiar with the problem off of Mansa-

chusetts coast where the proposal was in the last year to dump
dredge spills from Providence River? The corps assured us that this
was not in any sense being considered as a regional dumping site.
They had in mind simply the dumping for this one instance of this
one time of this one set of delightfully dredged spoil.

We now understand they are considering dredging the submarine
base in New London and dumping that there, too.

If the is not thinking toward a general regional dump site, what
is, and what is your relationship with "the corps in making recom-
mendations like this?

Mr. Rnr.a We were not involved in the depth that you are talk-
ing about. I think what you ought to do is ask the Corps of Engi-
neer about it.

Mr. ST Ds. What do you do with the corps?
You said that you worked closely with them?
Mr. Rrn= . That is right, on site designations.
Mr. STUDDs. You did not consult with the lobsters on this one ? -
Mr. Rnm, r. No. That is primarily the corps' job, sir.
Mr. STmDs. What I am trying to understand is, what is your

relationship with the corps in making these determinations?
Mr. Rimrr. Under the law, we establish ocean dumping criteria,

and recommend dump sites which are to be used unless the corps
indicates that they are economically not feasible.

Mr. STUDDS. Did you set up the Brown's Ledge site?
Mr. Rnmr. No.
Mr. S rDDs. Well, who did?
Mr. Rmn'r. I think this was done before the new regulations were

put out.
Mr. Si DDs. Well, can dumping proceed there now, given the new

regulations, without your okay?
Mr. Rim-r. I would have to consult the corps on this specific case,

Mr. Studds. I am sure our regional people are well informed on this
issue. I would be happy to bring them up to discuss it with the
corps.

Mr. SM'Dns. If you are confused, you can imagine how much dif-
ficulty we have in trying to understand this.

Mr. Rmwr. I think my problem is I do net know the details of
the specific case, but we do have people in EPA who do.

Mr. S=Dcs. I would appreciate it if I could have a clarification of
the relationship between the corps and EPA in the selection and ap-
proval of sites for dredge spoil.
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tremely controversial case, very close to land, very close to a rich
lobstering area, and one where we have not only industrial waste but
raw sewage in the harbors to be dumped. And now we understand
there is another batch of dredge spoil being considered to be put
there.

I would like to know what role you folks have in working with
the corps, No. 1, in the selection of the sites, in approving them, and
No. 2, in the alternatives, because I just think we should stop think-
ing about this kind of thing, and as Mr. Forsythe said, direct our
attention to trying to find not which lobsters we are going to dump
the staff on, but what altogether different we can do.

Mr. Bnwux. The time of the gentleman has expired.
It is a good point and I hate to cut him off.
We have representatives of the corps here. Perhaps we can get

back to it in more detail because it is an important point.
Mr. Akaka, I am going to take the members on the order of senior-

ity on the Oceanography Subcommittee. It gets confusing if we go
to the Wildlife, too. So I am going to take them on Oceanography
since I amthe chairman.

Mr. Ai . Mr. Rhett, in your regulations, how far out does your
jurisdiction go from the land #

Mr. WASThER The jurisdiction under the Ocean Dumping Act goes
anywhere in the oceans as long as the material is loaded from a U.S.
port or is carried by U.S.-flag vessels.

Mr. AxA. I have been informed of possible happening several
hundred miles out of Hawaii, and I wonder whether you know that
it is being contemplated that a site has been selected 'for the dump-
ing of radioactive material in the Pacific around Hawaii?

Do you have any information about this ?
Mr. WAs L. There has been a request for the dumping of some

radioactive waste out in the Pacific. I do not believe that it was
near Hawaii.

No action has been taken for such an application. In fact, I do not
know that such an application has been filed. The last I heard, it
was a preliminary inquiry.

Mr. Aiuiu. I understand the material disintegrates after 1 mil-
lion years, and I am interested in what effect it would have in the
Pacific. And knowing something about the current of the Pacific,
we get kind of worried as to what effect it will have in our islands,
and I certainly would like to see that due consideration is given to
what effect it will have in the Pacific.

Mr. WASmLzR. Well, if a permit application were received for the
dumping of such material, it would require the designation of a new
dumping site with the preparation of an environmental impact
statement on that site with public hearings.

If I might comment a little bit further on the radioactive waste dis-
* posal problems.

Part of our baseline survey. investigations has involved the use of
research submarines to examine some of the historical radioactive
waste disposal sites and inspect the waste containers to determine
their condition. i
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As a matter of fact, this summer we examined one container from
the radioactive dump site which is close to the 106-mile dump site.
It was taken to Brookhaven, I believe, for examination.

So it is a problem of considerable concern.
Mr. AxAxA. Thank you very much, Mr. Chairman.
Mr. BmAux. Mr. Pritchard.
Mr. PRicwHARP. In tha hopes that we will get to some of the other

witnesses, I will pass.
Mr. Bmwtux. Thank you, Mr. Pritchard.
Mr. Bonior.
Mr. BomoP. I pass.
Mr. BimAux. Ms. Mikulski.
Ms. MKuTLSKx. I lave no questions for the witness, but I have a

point of information for Mr. Studds.
You kept referring to something palled 106.
Mr. STUDDS. Yes.
It is the site 106 miles oft- the coast of New Jersey where some

soul someijhere has proposed to dump from New York, Philadelphia,
Camden's you know what.

Ms. MixULSx. Instead of off of Ocean City.
Mr. SrUDs. Instead of in the New York Bight.
Ms. MrKuLSKI. Thank you.
Mr. BRnux. Mr. Evans.
Mr. EvANs. Thank you, Mr. Chairman.
I come from a small State, the State of Delaware. and I am sure

many members of this committee frequent our very fine State.
We are proud of the fact that we have a number of natural re-

sources there. We are very, very proud of the fact that we have done
something about protecting our environment.

I am not familiar with the technical aspects of it, but I am familiar
with the principle, and that is that you are taking away a great
deal of our freedom by allowing Camden and Philadelphia'and some
others to literally dump on our shores.

I feel like we are the duck at Camden's duck dinner, and I do
not like being the duck at Camden's duck dinner.

I am pleased that these hearings are being held, and I am pleased
that we are doing something about ocean dumping.

Five years ago, the Congress declared that unregulated dumping
of material into oceans endangers human health, ecological systems,
and economic potentialities. I agree with that. It is a very noble ob-
jective but, vet, we are still here talking about phasing out ocean
dumping. We are looking at alternatives Ahat the distinguished
gentleman from New Jersey and the distinguished gentleman from
Massachusetts have indicated are totally unacceptable.

I think we ought to do something about ending ocean dumping,
perhaps prior to 1981, if we possibly can.

January 11, 1977, regulations state that all activities will be ter-
minated by December 1, 1981, yet the Council on Environmental
Quality in their annual report stated that treatment plant output in
New Jersey and New York will increase by 200 percent by 1981.

What factors do you see being present at that time that are not
present now which would allow the ending of dumping by that date I
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You asked industry to comply. We do comply at Phoenix Steel,
or try to, in Delaware, yet we watch the sludge boats going right
outside, right down the Delaware River, and they really are making
garbage pits out of our shorelines. And we have some of the most
fertile feedstock areas in the world along the Delaware Bay. And
they are damn important to the future and they are damn important
for recreation and tourism and the economy. And we are concerned
about it.

I think that demands at the other end, as the fellow knows in
Camden, have been hitting us on the nose entirely too long.

Mr. Rurr. Mr. Evans, I want to assure you that we are con-
cerned.

Camden will be out by the end of this year.
If there was any way to get New York and Philadelphia out

quicker than 1981, we would be doing it.
EPA is dedicated to getting any material out of the ocean that

does not meet our criteria. We are applying the pressures, but with
technology and economics such as they are right now, and since con-
struction is required, 1981 is about the quickest that we can terminate
this dumping.

Camden, can build the needed facilities at an earlier date and con-
sequently they will be out by the end of this year.

Any others that we can phase out earlier will be out.
Mr. EVzs. Are you absolutely sure that Camden is going to be

out by the end of this year, because we have talked about that be-
fore?

You know, talk is pareat, but action is really the important thing
beeusp that is what matters.

Mr. RHIE. Within our system of Government, I can give you as
good an assurance as there is.

They are under court order. It is physically possible to do it. I
am a construction man. It can be constructed. The composting will
work. I have personally met with the mayor a number of times on
this. I believe they are dedicated to doing it and they are encouraged
by what they see for the future.

Mr. EvANs. I am glad they have had some encouragement because
dumping on one's self is one thing, but dumping on somebody else
is something else.

Mr. RHrrr. Mr. Evans, I receive a weekly report here in Wash-
ington on the Camden situation. I am watching it personally.

Mr. BRAux. Will the gentleman yield?
Have not the requests for the additional permits in Camden been

denied?
Mr. Rm'-r. Yes.
However, the judge has ordered that we issue a dumping permit.

They are on 90-day cycles now, until such time as Camden can build
the composting facilities.

Mr. BmAux. There are emergency permits?
Mr. Rnmr. That is correct.
Mr. B rAux. Ordered by-
Mr. RmHr. Ordered by the court.
Mr. EvANs. Thank you, Mr. Rhett. Good luck.
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Mr. Rnr. Believe me, I need it.
Mr. BImAux. Mr. Hughes.
Mr. HuGms. I would like to-reserve my questions at this time.
Mr. Bm.ux. Mr. Bauman.
Mr. BAumAx. Would you explain to us how the business of the

Camden permit came about ?
As I recall, last November you were going to deny and did deny

Camden additional permits after a series of hearing and several
permit extensions. And the last time your officials tetifled before
this committee, you said the same thing you told us this morning-
that Camden would not be dumping by the end of the year, or some-
thing to that effect, and yet another year has passed and they are
still dumping.

Now, the region in Philadelphia denied the permit, as I recall.
Did the New York region issue a permit, or did the court issue a

permit?
Mr. Riin. The city went to court and the judge ordered us to

issue a permit.
Mr. BAUMAN. Why did they go to court in a different region when

they had been dealing with region 3?
Mr. Rl~rr. Because Camden, N.J., is in region 2.
Mr. BAUXAN. That is right.
Mr. Rum-r. The original dump site was in region 3's control. So

there were two regions involved in this all along. But the dumping
that is going on right now is court ordered.

Camden is under tight control to phase out, and they will. As I
say, it is a very practical plan. It can be done and they can cease
dumping by the end of this year.

Mr. BAUMAn. At the time the court ordered this permit issued I
was in contact with the Justice Department and Mr. Train, asking
them to appeal the order.

Was it ever appealedI
Mr. RHr=. No, we did not appeal.
However, we did ask that the sludge be moved further out.
Mr. BAUMAN. To where, 106?
Mr. Rmci'r. Yes, sir.
Mr. BAUMAN. So, instead of applying your direct decision with

the EPA, which was to allow no more dumping by Camden, you
decided not to appeal and concurred with ising a different dump
site?

Mr. RzwTr. That is correct.
Mr. BAUMAi;. And-
Mr. FoRsrrmH. Would the gentleman yield?
Is, in fact, Camden sludge going to 106?
Mr. RHE r. Yes, but it is under a very tight control. It is being

dumped sporadically. It is not a steady flow of sludge into the site.
Mr. FoRsrrH. That raises-an interesting discussion, but thank you.
Mr. BAUMAN. Well, when is the end?
Mr. RHmnr. The end of this year.
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an adequate disposal

Mr. Rirr. I think the judge is ordering renewals on a 90-day
cycle.

Mr. BAUMAN. What is Camden doing in the meantime?
Mr. Riwrr. Camden is designing and moving into a system of com-

postin
MrA.- AN. Could you give us a report on Philadelphia?

Mr. RHr. Philadelphia is studying, I think, some 10 different
methods to terminate ocean dumping by 1981.

In my opinion the solution to the problem will be a whole series
of things. Some of it will be composting, some of it may well be
incineration, hopefully some can be pyrolysis so that we can get the
energy uses.

Mr. BAUMAN. Will the EPA monitoring enable you to know in
3 years, 1981, that they will be able to accomplish it by other means?

Mr. RHn'. Within our system, yes, sir.
Mr. BAUMAN. What does that mean?
Mr. RHErr. I mean that there are certain things within their legal

resources that from time to time may be necessary.
Mr. BAUMAN. The question I am asking you is, in your agency's

view, is Philadelphia physically able to accomplish within the 3
years remaining, alternate methods of disposal?

Mr. RHmrr. Yes, sir.
Mr. BAUMAN. Let me ask you one other question.
When the GAO report was the subject of a briefing before the

subcommittee, or one of thg' subcommittees last year, there was a
great deal of comment about methods of surveillance and boarding
and testing and so on, dealing with Camden and Philadelphia,
among others.

In other words, you folks were treating this as a scout's honor
deal with the cities where they went out with very little actual on-site
surveillance.

Given that, you had to assume that they were doing what they
said they were doing.

Have there been any changes in the Coast Guard surveillance
procedures and what is EPA doing to coordinate future efforts I

Mr. Rn!rr. We are working very closely with the Coast Guard.
Mr. BAUMAN. Doing what?
Mr. RHETr. Perhaps this question should be directed to them.
Mr. BAUMAN. What are you doing with the Coast Guard specifi-

cally?
Mr. Rfn'. We are meeting with them constantly to make sure

that we are getting as much surveillance as is possible.
But I would suggest that that question be directed to the corps.
Mr. BAUMAN. No. I want to direct the question to you.
You say you are getting weekly reports on Camden?
Mr. RHET. My reports concern the dumping alternatives.



244

Mr. BAUMAN. You are not receiving any particular reports of
dumping by CamdenI

Mr. Rrmrr. My concern as evidenced by my answers relate to fihe
alternative and the construction in Camden. The construction grants
program is providing the money through another EPA program for
the alternative. The grants have been issued and we are in the process
of making sure that Camden is going to be able to eliminate ocean
dumping.

Mr. BAUMAN. But is your agency requiring reports from the Coast
Guard, or whichever agency is properly monitoring this? Have you
corrected the criticism that the GAO made?

The Coast Guard can check these samples, I assume, and they can
board these vessels. But somebody has to evaluate it and they do not
have the expertise.

Are you receiving. such information now?
Mr. RHE'rr. Yes, sir.

-I am not saying we receive the details of everything the Coast
Guard is doing, but we are coordinating our program very closely
with the Coast Guard. - -

Mr. BRFJuX. If the gentlemen will yield.
You get reports from the Coast Guard on what is happening. It is

your authority and obligation to enforce what they are doing.
In fact, to see to it that the law is being enforced, but you receive

reports from the Coast Guard, do you not?
Mr. R -rnm. Yes, sir.
Mr. BRzuux. I-think that is what the gentlemen is trying to find

out.
Mr. BAUMAN. My concern is we had the GAO report state that they

were boarding 10 percent of the vessels and yet none were boarded.
They wanted to test 60 to 100 vessels for toxic waste, and anly 70
percent were tested.

They wanted to observe 10 percent of the dumping, and there was
only 1 percent observed.

Obviously, the Coast Guard has a role to play and we will ask
them about it.

But it is you who would have to know what they are doing be-
cause you would have to evaluate what their findings are.

Mr. RH'rr. And we do know what they are doing. We realize they
have certain resources constraints as we do.

But, in general, that program is operated by Admiral Siler, and
we try to get the maximum information that we need on the dump-
ing.

At the same time, at the Philadelphia site, EPA, Region 3, is out
there monitoring. We are running a whole series of baseline and
trend assessment studies, in order to see what damage, if any, is
occurring.

Mr. EvANs. Will the gentleman yield?
Mr. BmAux. The time of the gentleman has expired.
I announced when we open up the hearings what we are basically

trying to d& is look at authorization levels and whether you will have
the funds to do what Congress has charged you with doing.
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I can assure you that we will get involved with great detail, after
we get the authorization out, through oversight on how these things
are being carried out. And at that time we would have everyone who
is charged with carying out the responsibilities come before this sub-
committee.

Mr. BAUtMAN. If the Chairman will yield.
We go through this hearing every year. I have been here 4 years

listening to testimony and it seems it bears directly on what they
ought to get for authorization. They do not have the staff or the
money, an yet they tell us they are doing it. But it never gets done.

Mr. BRSAUX. This is the first time-] have been Chairman.
Mr. BAUMAN. I look forward to your changes.
Mr. BREAUX. The committee has always authorized a great deal

more money than the process gets to you.
Mr. FoRsrTHE. do you have one question?
Mr. FORSYTHE. Yes, Mr. Chairman.
I think this does deal directly with the money problem. I would

like to pose a proposition that I would hope really would transfer
money into research. What would be your reaction to a penalty fee
on ocean dumpers, the fastest way that we can impose it and that
money collected would be devoted to' research and to equate the cost
of dumping with alternate methods.

Mr. RHmrr. Mr. Forsythe, we are quite interested in your--pro-
posal. It sounds very interesting.

It also follows a number of other areas that we are looking into,
for instance, the penalty for the polluter. And if that money could
be then direvted into research and monitoring rather than into the
General Treasury I think it would be very helpful.

Mr. FoRsrrYE. We hope to get that.
I thank you for your response.
Mr. BnEAux. Thank you very much, Mr. Rhett and Mr. Wstler.

You are excused--oh, Mr. Hughes, you reserved your time I forgot.
Mr. HuGHms. Mr. -Chairman, I know this is not an oversight hear

ing and we are talking about authorization-
Mr. BRAux. I know it is not, too.
Mr. HuoHmE. It is one of the few times that my colleagues from

Maryland, Delaware, and New Jersey can express their utter frustra-
tion over the whole ocean dumping -philosophy, which says out of
sight, out of mind.

I too, am very very unhappy with the progress that is being made
by EPA, even though I think there has been a little bit of progress.
It really is not enough, and I think that perhaps what we are looking
for are the kinds of assurances we have not gotten to date. We really
want to stop ocean dumping by 1981. The people I talk to do not
believe that it will be stopped by 1981 because they hear EPA
waffling on the 1981 deadline. At this point, I'm not sure really that
Philadelphia is going to have an alternative to ocean dumping in
1981.
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And, of course, if we look at the picture realistically in Mew York,there is just absolutely no way that New York is going to be able
to stop dumping by 1981.

I hope I am wrong, but tlAt is the way I see it. I have a numberof questions I would like to direct to you and, again, Mr. Chairman,if you will indulge me, I know it is not oversight, but we had analgae bloom last year that directly threatened our tourist industryin New Jersey, the second largest industry mi our state. I representthe second district which has about 90 miles of Atlantic coastline,and that algae bloom could be just catastrophic to our economy.
* Now, first of all, did we determine what caused the aloe bloom?Mr. Ri Tr. I do know that the best scientific knowledge at the timeindicates it was not that caused by ocean dumping.

Mr. HUGEms. Well, now, that is what I hear in some quarters and
other quarters I hear something else.

It seems to me that we have enough of a scientific community inthis country to determine whether or not ocean dumping contributedto the algae bloom; a condition that threatened to destroy a multi-
million tourist industry.

Mr. Rimn . EPA looked at the data and, in our opinion, it did not.
Mr. HuGHa. Is there a report to that effect?
We had a tremendous black sea off of the State of New Jrsey.Mr. RHemr. I think there is a report that states that, too.Mr. HuaHm.S If there is a report, I have not seen it.One of the things we are trying to do is monitor the effects uponocean dumping. I realize that that perhaps is not entirely EPA'sfunction, but one of the parts of this authorization is to determinewhat effect ocean dumping is having on our marine and other envi-

ronment.
I have yet to see anything definitive from EPA, from NOAA,.from the Coast Guard, or from anybody really that tells us the ef-fects of ocean dumping upon our coastal resources.
I understand that the ocean dumping did contribute from the

standpoint that nutrients fed the algae bloom.Now, is there such a report ? Is there some data available?
Mr. RHam. We will provide you with such report.
[The following was received for the record.]

[CoMMrr NoTE. The following reports by the National Science FoundationInternational Decade of Ocean Exploration Program (November 1976) and bythe State of New Jersey, Department of Environmental Protection (August1976) provide information on the causes and effects of the fish kill during theSummer of 1976 which resulted from oxygen depletion in the waters off the
Coast of New Jersey.]
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FOREWORD

From June through October of 1976, lower than normal oxygen con-
tents and extensive faunal mortality were observed in a broad area south
of Long Island and east of New Jersey. This phenomenon has been called
"anoxia" and a "fish-kill" where in a broader sense, reference has
described low (less than 2 ppm) to zero measured dissolved oxygen and
dead or physiologically stressed invertebrates as well as finfish. The
geographic area of interest has been referred to as in the "New York
Bight," "Middle Atlantic Bight," "Middle Atlantic Coastal waters," on
the "Middle Atlantic Shelf," etc. The affected area is that over the
inner portion of the Continental Shelf and is somewhat delineated in the
papers of this report.

Due to the extensive size of the affected area, there has been con-
siderable concern by members of the scientific community, U.S. Congress,
and the general public. Such concern brought about the convening of the
workshop from which this report emerges. Dr. Robert E. Hughes, Assistant
Director for Astronomical, Atmospheric, Earth, and Ocean Sciences of the
National Science Foundation, and U.S. Senators William V. Roth, Jr. and
Harrison A. Williams were especially influential in requesting that such
a workshop be held.

Planning for the workshop was begun by Dr. Thomas M. Church of the
IDOE office and his assistant Ms. Joan R. Mitchell. She continued the
planning after Church's departure from that office and was the main
person responsible for the success of the meeting. Mr. Feenan D. Jennings,
head of the IDOE office, was active throughout the planning of the
workshop and helped formulate the list of invitees and format. Dr. Carl
J. Sindermann, Director of the NMFS Middle Atlantic Coastal Fisheries
Center, and Commander R. Lawrence Swanson, Manager of the New York Bight
MESA Project, were both helpful in suggesting the scientists to be
invited and the solicited papers. As a coordinator for the workshop

-from outside of the IDOE office, I have been active in the planning
since August. Many of the participants in the workshop as well as
several who did not participate were influential in the conceptual
development for the meeting. Especially helpful to me were Drs. Jim
Thomas, Tom Malone, Grant Gross, Bill Dunstan, Bob Fournier, and Gordon
Riley.

The meeting was convened Friday morning, October 15, with a session
of solicited presentations chaired by Grant Gross. That afternoon,
several more presentations were made and coordinated discussions were
conducted in a session which I chaired. Friday evening, many of the
participants met again, mainly in the three discussion groups. Saturday
morning, in a session chaired by Feenan Jennings, summaries of the
discussion groups were given and several individuals presented recom-
mendations for future studies.

iii
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The authors of the solicited presentations submitted manuscripts of
summaries to me. The discussion leaders prepared summaries and several
individuals wrote comments which were mostly typed early Saturday
morning and proofread before the end of the meeting. Carl Sindermann
wrote a summary statement which was presented on Saturday, edited and
revised, and later submitted to Scienoe as a news report of our workshop
(it is included at the front of this report and has served as a press
release for those requesting it). Because of the nature of the workshop
and cooperation of the participants, I was able to come away from the
meeting with the majority of the material for the report; some manuscripts
were sent to me in the two weeks following the workshop. All the material
in the report except the figures has been retyped for uniform appearance.
The figures have mainly been used as submitted, but a few were retraced
for clearer copies. I have tried to restrict my editorial activities to
details and change submitted material as little as possible. A cumula-
tive reference list is given at the end of the report as is also a
listing of acronyms which appear in the report (many government agencies
and programs appear to be usually referenced by acronyms that are some-
what confusing to outsiders and extremely lengthy if constantly written
out).

I thank Ms. Sadie Robinson (IDOE) for her typing of the many hand-
written statements at the workshop and Ms. April Morris (University of
Delaware) for typing and helping arrange the report. Mr. Frank Steimle
and Dr. Carl Sindermann are acknowledged for the cover illustration. I
wish to especially thank all the participants of the workshop for the
valuable contributions given in an informal atmosphere that have led to
a rather comprehensive report of a complex phenomenon.

Jonathan H. Sharp
Lewes, Delaware
3 November 1976
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Summary Statement

Fifty university, state, and federal scientists attended an October
15-16 workshop held in Washington, D.C. sponsored by the National-Science
Foundation's Office for the International Decade of Ocean Exploration
(IOOE). They agreed that the anoxic (low oxygen) condition that existed
during the summer and fall of 1976 was the combined result of meteorological
conditions, shelf water circulation, and the degradation of organic
matter, including an extensive algal bloom. The anoxic region is located
about 4 miles off the New Jersey coast and is, at its greatest extent,
about 100 miles long and 40 miles wide. It has had a severe impact on
the finfish and shellfish populations in the area.

Scientific presentations focused on the data available from this
region and the probable causes of the phenomenon. Specifically, an
extensive algal bloom, dominated by the organism Ceratiwm tripod, developed
in the early spring and extended-into the fall of 1976. This could have
contributed significantly to the organic matter on the shelf. However,
its precise contribution to the anoxic condition remains uncertain.
Probable contributing factors were a relative dearth of storm activity,
anomalous surface wind conditions, and unusually warm sea surface
temperatures over much of the Middle Atlantic Bight. It appears that
the oxygen content of the water beneath the permanent thermocline in
this area is in a state of very critical natural balance.

The scientists agreed that the anoxic phenomenon was so large and
complex that it would be necessary to enlist the efforts of all the
scientific disciplines represented at the workshop to understand its
causes and consequences. These disciplines included physical, chemical,
and biological oceanography, meteorology, fisheries biology, and resource
management.

A report of the workshop containing summaries of the formal presenta-
tions, discussions of the possible causes of the event,'and recommendations
for future action will be available from the IDOE Office in November.

ix
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The Middle Atlantic Bight in Perspective

M.G. Gross

The Middle Atlantic Bight is the broad continental shelf area

offshore of the North Atlantic urban region, stretching between southern

New England and northern Virginia. About 45 million persons now living

in the cities and suburbs of this region discharge a large fraction of

their wastes to the coastal ocean through rivers, outfalls, and barged

waste disposal operations. By 2020 the region's population is projected

to reach 70 million and even then some of their wastes are likely to

find their way to the ocean (M.G. Gross, 1976).

The coastal ocean will increasingly be influenced by cities and

suburbs as they spread to accommodate the increased populations.

Through time an increasingly large fraction of the region's runoff will

flow through sewers as more river flow is used to cool power generating

and industrial plants.

As these man-induced changes increase, their effect on coastal

ocean waters will become more obvious. A University of Miami oceanographer

predicted that the coastal waters would begin to experience nuisance

algal growth by the year 2000 owing to increased nutrient discharge

(J.H. Carpenter, 1975). NOAA scientists noted the lowered dissolved

oxygen concentrations in near bottom waters of the New York Bight which

they attributed to the effects of nutrients (nitrogen compounds, phosphates)

discharged-through the Hudson estuary (D.A. Segar, and G.A. Berberian,

1976). The Ceratium bloom and the anoxic conditions reported off New

Jersey and Delaware in summer 1976 seem to support these ominous predictions.

1
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Much of the knowledge of the Middle Atlantic Bight has come from

studies initiated to investigate perceived or projected problems. The

first comprehensive study of the Bight was done by scientists from the

Woods Hole Oceanographic Institution when the waste-acid disposal site

was established in the late 1940's (A.C. Redfield, and L.A. Walford,

1951).

Ocean scientists are handicapped in providing needed analyses of

the present problem or predicting future ocean conditions. Our best

data and most complete understanding is of the ocean currents and their

generation by winds and river discharge. But even here the longest set

of continuous current measurements go back to the summer of 1974-- '

roughly two years of data. And one of those years was the anomalous

summer of 1976. Still our best and most complete data come from physi-

cal oceanography (R.C. Beardsley, W.C. Boicourt, D.V. Hanson, 1976). We

know little about the exchange of wastes between estuaries and coastal

ocean waters. So, we cannot describe, much less predict, the discharge

of pollutants from the region's harbors and bays.

Knowledge of marine organisms on the continental shelf covers only

scattered areas and is generally primitive. We are not sure of the

distribution, life history, and basic ecology of the region's marine

organisms, including Ceratiwm.

The chemical behavior of the coastal ocean is so poorly known that

we have not been able to specify the factors to be measured as indicators

of water quality or to indicate their effect on organisms growing in

them (D.A. Segar, and A.Y. Cantillo, 1976). Nor has the basic under-

standing of fundamental chemical behavior of coastal ocean waters received
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adequate attention. As a consequence, scientists continually find

themseies surprised as the coastal ocean responds to the increasing

stress and man-induced changes. Only through a substantially improved

understanding can scientists make the predictions and evaluate the

options proposed by environmental protection and regulatory agencies.

With increased knowledge of the chemical behavior of wastes and

their effects on marine organisms scientists may be able to differentiate

the biological effects of the many sources of nutrients from waste

disposal operations and from natural sources such as upwelling.
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A Sunmary of the Fish Kill-Anoxia Phenomenon
off New Jersey and its Impact on Resource Species

F. Steimle

The Sandy Hook Laboratory first became aware of an environmental

disturbance during the fourth of July weekend of 1976, when sport

divers reported that they had observed dead fish and invertebrates

on or around shipwrecks off the north New Jersey coast. These initial

observations were confined to an area between Long Branch and Barnegat

Inlet, New Jersey and in a band 3 to 20 miles offshore. A commercial

trawler had collected dead fish, up to 75%-of Is catch, on June 30

in 50 meters of water in the apex of the Hudson Shelf Valley. Prior

to this there hadn't been any deaths reported, although the previous

weekend, June 27th, divers had observed stressed animals on many of

the same wrecks. The animals were considered stressed because, although

alive, they were unusually sluggish and were often congregated on the

highest parts of the wrecks.

The fish affected were predominantly demersal species usually

closely associated with rough bottoms; for example, ocean pout, cunner,

crabs, and lobsters. Other species were also affected; for example,

red hake and surf clams. These observations were limited to north

of Barnegat Inlet, until the middle of July, then similar reports of

mortalities were received from divers as far south as the Atlantic

City area.

Besides the mortalities, the divers also reported only wrecks

which were beneath the thermocline, when then was about 20 meters

deep, were affected. The surface temperature was about 200C and the

5
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bottom about 100C, with a visually distinguishable layer near or just

above the thermocline of about 120C. This 12C layer was described as

a "yellow-br-own haze" and had been observed regularly in past years.

The surface waters, down to about 15 meters, were relatively clear. The

bottom waters were described as being very dark, with powerful lights

being required even at midday to clearly distinguish objects on the

bottom. Dark colored, stringy particles were also reported present in

this bottom water with accumulations of more than a centimeter of a

dark, loose material covering most of the predominantly sand bottom.

The divers reported they had never found this before, except for oc-

casional minor accumulations in depressions.

Some of this bottom material was collected later by Sandy Hook

Laboratory divers and examined by Dr. John Mahoney, a microbiologist at

the Sandy Hook Laboratory specializing in red tide studies. He found

the dark bottom material to be predominantly a mass of phytoplankton

cells in an amorphous matrix. The dominant species, visually, was

Ceratium tripos; other Ceratium species, as well as several species of

diatoms, were also obvious. Many of the cells were disrupted and

numerous bacteria, some motile, were present along with ciliates and

pennate diatoms.

We began our investigations of the phenomenon on July 7th under the

direction of Dr. Carl Sindermann, Director, Middle Atlantic Coastal

Fisheries Center, with the first of a series of 41 survey and study

cruises which are continuing as of the date of this report (October 16,

1976). From past experience with similar, but much more localized

problems of this type (Ogren and Chess, 1969; Young, 1973), we were

fairly confident the situation was caused by anoxia. Initially we were
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interested in defining the problem and the impacts on resource species.

Sampling up to mid-July, we found the depressed dissolved oxygen

(D.O.) values, as we had anticipated, some below the level of detection

by-standard Winkler procedure, in an area 2 to 20 miles off Barnegat

Inlet, with values of less than 2 ppm being found between Long Branch

and Beach Haven. Trawling surveys found dead epibenthic invertebrates

and stressed surf clams in this zone and a notable absence of the

normal finfish populations known to inhabit the area in the summer.

By early August, prior to Hurricane Belle, we found the anoxic area

had moved or expanded southward, with the D.O.-depleted area being found

between Barnegat Inlet and Atlantic City. Extremely high, levels of

hydrogen sulfide (to-1.76 mg " 1) were also detected near the center of

the D.O.-depleted area. The hydrogen sulfide was present up to 15

meters from the bottom, but not above the thermocline.

Hydrogen sulfide was also evident in an apparent upwelling of

anoxic bottom water along very restricted portions of the central New

Jersey coast. Hundreds of fish of several species, including sharks,

were trapped along the beach and killed. A period of strong westerly

winds is thought responsible.

At the same time, unusual concentrations of fish, especially

summer flounder, were found near the beach and in the bay and estuaries,

most likely avoiding the anoxic area. These concentrations were ex-

ploited heavily by fishermen, and because summer flounder are thought to

be overfished already (Chang and Pacheco, 1976), indirectly, the anoxic

problem could contribute to a further decline of the summer flounder

stocks off New Jersey.



261

8

The hurricane, from which many had hoped for relief, did not

significantly alter the situation. Immediately after its-,passage, we

resurveyed many stations off Atlantic City which had been surveyed just

prior to the storm. We found the only apparent effect was some possible

coastal mixing or an offshore shift resulting in the 2 ppm line moving

from two miles off the coast to 20 miles offshore. This was only

temporary, because a second resurvey, five days later, indicated the

anoxic water mass had resumed most of its pre-hurricane distribution

with further movement or expansion south-southeast.

In late July, Dr. Mahoney examined additional samples collected at

the thermocline and on the bottom, off Sandy Hook and Barnegat Inlet.

He found viable Ceratium tripos cells in both thermocline samples, but

they were more abundant to the south. The bottom samples, however,

found Cerati less evident than before with existing cells being

attacked and eroded by bacteria, generally indicating to Dr. Mahoney, a

more advanced state of decay than previously found.

Biologists at Sandy Hook Laboratory had noticed a tremendous bloom

of Ceratium tripos in an ichthyoplankton survey during March. This

dinoflagellate clogged nets from Long Island to off Virginia in abun-

dances which have never been observed in the ten years' experience of

the ichthyoplankton group sampling in this area. Dr. Mahoney and I had

observed a similar bloom off the south shore of Long Island in 1966.

Beginning in late July, we began to assess the impact on the surf

clam stocks. We surmised that these would be most vulnerable to

anoxic conditions because of their sedentary nature. Signs of stressed

surf clams were noted by divers as early as the July 4th weekend. These
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were clams that were not burrowed in the sediment but were lying free on

the surface. Several later trawl surveys also found live, but gaping

clams in their nets. The first specific surf clam survey was completed

by the end of July under the direction of John Ropes of NMFS, MACC

Oxford Laboratory. He found mortalities in a restricted area off

Barnegat Inlet ranging between 0 to 56%. A second survey, in early

August, found an average mortality of 10% in clam stocks in the impacted

area. The normal mortality is 2%.

A subsequent expanded resurvey in mid-September found that the

average mortality had risen to 50% in a 2100 square mile section off New

Jersey, generally covering the area from Manasquan Inlet to Avalon and

between 3 and 40 miles offshore. It was estimated that this represented

a loss of 59iOOO-metr-ie-tons of surf clam meats, thus representing about

25% of the offshore surf clam stocks of New Jersey. Because July is the

normal spawning season for surf clams, the impact on future stocks may

also be severe.

Mortalities have also been observed in New Jersey's ocean quahog

population, a potentially valuable resource species, which is usually

found in deeper water than the surf clam. In early August mortalities

for this species were less than 1%. Mortalities increased in September

to almost 8%, with a high of 40% at some individual stations.

It is also becoming apparent that the lobstering industry off New

Jersey is also suffering, with some inshore stocks being killed and

apparently the migration of offshore stocks, inshore, being interrupted.

During late August and early September, a major investigation was

launched under the direction of Dr. James Thomas, Sandy Hook Laboratory.

This investigation examined the water column along the New Jersey coast,
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both in and out of the anoxic area for a variety of parameters. These

included: primary productivity, heavy metal concentrations, total

bacterial counts, oxygen consumption by the sea bed and water column,

plankton biomass and composition, nutrient regeneration, as well as a

wider range of other physical and chemical parameters. Much of these

data are still being analyzed. See discussion of Chemical Oceanography.

To continue with a chronology of the phenomenon, during mid- to

late September, the anoxic area, defined here by the 2 ppm limits,

reached its greatest known distribution, covering approximately half the

New York Bight, including a tongue off Long Island. The data supporting

the distribution (see cover illustration) are based on five Sandy Hook

Laboratory and one Atlantic Oceanographic and Meteorological Laboratory

(Miami) cruise. The new developments off Long Island are interesting.

A surf clam survey here, however, revealed no serious problems with the

exception of a few stations off Jones Inlet (approximately 20 miles east

of Sandy Hook) where stressed surf clams were collected.

*_ Presently (October 15-16) we have three major survey efforts on-

going: 1) a ground fish survey of the Middle Atlantic Bight, 2) a

combined sea scallop and benthic survey, and 3) another surf clam

survey. The ground fish survey, which routinely collects oceanographic

data, has reported that the waters off the New Jersey-New York coast

have improved significantly, out to about 40 miles, within the last

week, with a breakdown of the thermocline and return to near normal D.O.

levels--above 4 ppm. A depressed D.O. area still exists, however, in a

constricted band between the Hudson Shelf Valley and off Delaware; this

band being 40-50 miles offshore.
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Some preliminary results are available from the benthic survey
also, which indicate a reduced population of certain benthic taxa off
southern New Jersey.
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Meteorological Conditions in the New York Bight during 1976

H.F. Diaz

The New York Bight region experienced positive anomalies of sea-

surface temperature during all of 1976, from January through August.

They were relatively large between February and April when the mean

monthly values exceeded the long-term average by over 1.5%C. See

Figures 1 and 2.

The atmospheric circulation patterns during February and March were

more typical of the climatological mean for April. During these two

months, resultant wind vectors for the New York Bight area ranged from

about 2700 in the northern portions to around 2350 in the south. By

comparison, normal wind vectors for this area during this period are in

the range 2900-3100. Thus, for these two months the normal northerly

meridional component was replaced by a southerly component. The magni-

tude of these vectors was similar to that of the long-term means. For

examples, at EB-34 which is located near 400N, 730W, the resultant wind

vector for February was 2450 at 6.8 knots. This compares with a long-

term mean of =3100 at 7 knots. For March 1976 the resultant wind vector

at EB-34 was 2330 at 3.5 knots compared to -3080 at 4 knots for the

average. See Figure 3.

Two other anomalous features were present in the Bight region

during 1976. One is that the mean monthly sea level pressures over the

Central Atlantic from February through May were 2-3 mb higher than

normal, but in July and August they were lower than normal by about 3

mb. In the New York Bight area, month to month variability was too

13
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large to show any special trend, although pressures were higher than

normal by about 2 mb during February and March.

The other feature is that preliminary tabulations of extratropical
cyclone frequencies in the general New York Bight area (taken roughly
between 380-42ON and 70*-750 W) show a relative dearth of storm activity
through this area.

It seems plausible that diminished vertical mixing resulting from a
significant reduction in atmospheric forcing, i.e. because of reduced
values of the surface wind stress curl, occurred during most of 1976.
Preliminary tabulations, using storm track data from 1965 to the present,
show that while the average number of cyclones passing through the New
York Bight area during the period February through June is about 14.5;
the number of storms passing through the area during this period in 1976
was only six. In fact, during February and March there were only two
storms that traversed the New York Bight area; this is the lowest
February-March total for this area for the full period of record (ten

years).

During the remainder of 1976 the following work is contemplated:

1. Computation of surface wind stress and wind stress curl for
the New York Bight area.

2. Compilation of monthly climatologies for each month, February
through August, including a comparison with the long-term averages for
each of the fields presented.
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ADDENDUM

1. Weather and Circulation of February 1976 (from Dickson, 1976).

Mean Feature: Extreme warmth over the eastern two-thirds of the

United States. The'temperate latitude westerlies (35N-55°ff), averaged

over the Western Hemisphere, turned out to have the second highest

February value since tabulations began in 1948. At the same time the

subtropical westerlies averaged a record low for February.

The main transport of cold air to low latitudes was in eastern

Europe and western Asia. The transport of cold air from Canada to the

United States was greatly limited and warm maritime air masses pre-

dominated over most of the country.

2. Weather and Circulation of March 1976 (from Taubensee, 1976).

Temperate latitude wes-terlies averaged the highest March value

since records begain in 1948. The patterns were basically a continua-

tion of the February regime.

Monthly mean temperatures were near record highs over much of the

eastern two-thirds of the United States.
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Physical Oceanographic Considerations

C.A. Parker

Introduction

I will not dwell on the numerous scenarios generated to explain

qualitatively the fish kill. Instead, I will address the atypical,

possibly synergistic, set of circumstances which will probably be in-

volved in explaining the fish kill/anoxia problem and which will probably

provide major portions of the definitive scenarios. I personally believe

that the fish kill has been basically controlled by natural phenomena.

However, anthropogenic influences on these phenomena must be critically

examined. I will not, for the most part, present a "normal" or conven-

tional physical oceanographic description of the New York Bight. I will

instead discuss the atypical situations associated with the fish kill

problem. Also, I will not touch on the interactions between physical

conditions and the biota. However, these considerations are essential

to defining many specific physical questions and analytical tactics to

be undertaken to adequately address the problem at hand. I believe it

is fair to say that the physical community in general looks to the

biological community for this guidance and definition.

I will cover three basic areas to indicate MESA's approach to

addressing the physical aspects of the problem:

1. MESA's data base;

2. Atypical New York Bight conditions; and

3. MESA's analytical strategy.

19
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MESA's Data Base

MESA has a comprehensive ongoing program which has generated data

sets on (a) water structure and physical/chemical properties, (b) cur-

'rents, (c) meteorological forcing, and (d) shelf dynamics within the New

York Bight. In alliance with the broader research community, the entire

mid-Atlantic Bight is covered. This combined data set is quite extensive

in time and space. It is most fortunate that component studies were

implemented/conducted during the entire anoxia/fish-kill period in such

an intensive, coincident mode.

Figure 4 presents MESA's expanded water column characterization

grid._ Five surveys, denoted XWCC 7-11 in Table 1, were conducted during

December, April, May, June, and September. In situ profiles were ob-

tained for temperature (T), conductivity (C), transmissivity (a), dis-

solved oxygen (DO), and pH. Water samples were taken for salinity (S),

DO, nutrients (Nt), trace metals, and other select chemical parameters.

XWCC-1O (June) data, coincident with the first fish kill reports at the

mud hole, show anoxia conditions. XWCC-11 aata show continued low DO

along the New Jersey coast in September.

Figure 5 presents the locations of seven long-term MESA current

moorings, occupied continuously since September 1975. LTI has been

maintained more or less continuously since June 1974. Bottom pressure

packages were also located at LTl-5. Table 2 presents details of the

mooring arrays which are of a subsurface taut-wire design with a spar

for measuring currents 3 meters below the sunface. Aanderaa Savonious

rotor meters are used. The records for June-July, of particular interest

due to the unusual southwesterly wind event, will be examined in the

context of this total record..



Figure 4. MESA expanded water column characterization grid.
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Table 1

Expanded water column characterization (XWCC) cruises

Date

3-9 December 1975

12-16 April 1976

17-24 May 1976

28 June-O July 1976

11-17 September 1976

Number of Stations

51

48

81

38

63

Comments

190 Samples - S, DO, Nt 16 XBT

*Data bit dropping

202 Samples - S, DO, Nt
81 Samples - Trace Metals and Hg

*Recurring bit dropping

DO functioned for half cruise

350 Samples - S, DO, Nt, pH
150 Samples - Hg, NH4, Trace Metals

170 Samples - DO, S, Nt, Trace Metals,
pH

350 Samples - S, DO, Nt, pH
136 Samples - Trace Metals

k 6

Cruise

XWCC-7

XWCC-8

XWCC-9

XWCC-IO

XWCC-l l

v



Figure S. Locations of long-term MESA current moorings.
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Table 2

Current meter station list (is of 26 July 1976)

Latitude Longitude yLran C
Station (Red) (Brown) (Y)

LT-l 40°06.7'N 72054.7'W 50780. 70
2112.6 1667.1, 1

LT-2 39023.7'N 73042.9'W
2855.9 3845.1

LT-3 39°15.4'N 73000.7'W
3550.5 3755.5

LT-4 40°33.4'N 72018.3'W
2936.5 984.2

LT-5 40011.9'N. 72000.0'W
3621.2 1997.8

No. Dist. Fm. Dist. Fm. .Depth
(Z) Meters Bot. (ft.) Sfc. (ft.) (ft.)

025.5 5

51466.1 70169.1 4

51260.4 70298.3 4

50321.00 69956.8 4

50362.1 70102.9

LT-6 40°07.5'N 73°36.4'W 51069.9
1163.0 2298.8 1

69930.6

3.3
26.9
92.5

123.5
Spar
3.3

30.5
61.5
Spar
37.1

102.1
168.3
199.8

3.3
24.9
90.6
Spar
3.3

19.4
85.0

150.6

3.3
27.2
60.0
92.9

158.5
Spar

4

6

153.4
129.8
64.2
33.2
Spar
96.7
69.5
38.5
Spar

197.7
132.1
66.5
35.0

163.2
141.6
75.9
Spar

208.7
192.6
127.0

61.4

231.7
207.8
175.0
142.1
176.5

Spar
LT-7 39°55.5'N 73005.3'W

2142.3 2190.4
50946.1 70067.4 6 3.3

27.2
60.0
92.5

158.5
Spar

214.7
189.8
157.0
124.5

58.5
Spar

217 1300 T/240 yds.

U *

Bearing and Distance
from WB

156.7 0790 T/140 yds.

100 1950 T/ 75 yds.

234.8 1660 T/ 80 yds.

166.5 1320 T/ 50 yds.

212 2910 T/210 yds.

235 0500 T/100 yds.

r%)
.P4

q

0P
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Figure.6-presents an idea of the meteorological data base. Dr.

C.N.K. Mooers, with MESA support, is providing data interpretation and

analysis of meteorological forcing fields. Appropriate data subsets are

being assembled for the fish kill study. Again the June-July wind

conditions are of particular interest.

Atypical New York Bight Conditions

From available information and preliminary analysis to date, it is

evident that Bight oceanography and meteorology during the period in

question have not, in many ways, conformed with the norm. The following

are some of the more apparent short-term events, in the context of long-

term conditions, which may be important to one or more aspects of the

total problem.

Meteorologically (as noted by Diaz) surface air temperatures have

exceeded the seasonal norm by l-30F since the summer of 1975. Monthly

Weather Review headlines for April read "Unprecedented Spring Heat Wave

in the Northeast." During the week of 18 April, departure from the norm

in the mid-Atlantic Bight ranges from 9-15OF above normal.

June saw the onset of an unusual persistent and steady wind event,

the uniqueness of which has not been fully established. Figures 7 and 8

present selected wind data. Beginning around 8 June, southwesterly

winds predominated and persisted for about two weeks. Not shown is a

two-three day interruption of flow on/about 25 June followed by two more

weeks of uninterrupted southwesterly flow.

Rainfall in recent years has been normal or above. Associated

river runoff is presented in Figure 9 which shows the gaged river dis-

charge of the Hudson River at Green Island, near Troy, New York. Note
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the high-average May monthly discharge which is more typical of April,

and the peak flow event which has been exceeded only once in the 30

years of records.

It has been asserted that Bight water temperatures were above

normal as early as February and possibly as early as December, and that

thermal stratification set up earlier and with greater contrast as a

result of the unseasonably high air temperature. Data analysis is

underway to verify this. Anoxia and high sulfide conditions will be

discussed by others, but are worthy of note. Preliminary examination of

XWCC-10 and 11 (data in June and September) reflect such conditions.

Selected current meter records show striking correlations with the

June-July wind event. Northward along-shelf transport was observed over

the entire water column with a two-three day interruption, followed by

two more weeks of northward transport. Offshore surface Ekman transport

is apparent. Intrusion of subsurface slope water over the cold pool and

along the thermocline displacing bottom waters shoreward of the cold

pool is evident. This phenomenon has been reported by Boicourt and

Hacker (1976) under somewhat similar wind forcing. (From Steimle's

comment that a milder anoxia and fish kill occurred at this time, again

in the mud hole area, this appears to be a common denominator). XWCC-IO

results indicate that displaced bottom waters reside near the New Jersey

coast.

MESA's.,Analytical Strategy

Table 3 lists fundamental questions which are structuring our

approach. Items 1-3 involve ongoing efforts with principal data sets to
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Table 3

Questions for analytical strategy

1. Characterize the structure and properties of New York Bight shelf waters
between December 1975 and the present. Are any atypical aspects apparent
during this period? How stable was the pycnocline during this interval?

2. Characterize shelf circulation between February 1976 and the present.
Are any unusual conditions apparent?

3. Characterize meteorological conditions between February 1976 and the
present. Are any unusual conditions apparent? Were the months pre-
ceeding the fish kill characterized by atypical air-sea heat flux?

4. Are observed anomalies in meteorological conditions, water column structure,
and circulation related? Have events similar to this year's episode
occurred in the past (i.e., have pertinent wind patterns, water column
structure and/or current patterns occurred coincidentally)?

5. If on-welling occurred, what flux or change of shelf physical/chemical
conditions (e.g., nitrate and D.O. concentrations, temperature, salinity)
might be expected? How might the on-welling have altered the structure
of shelf waters?

6. Given that Ceratiwn normally is found below the surface at the shelf-
slope interface, do circulation patterns observed during spring 1976
provide a mechanism for the transport and distribution of the organism on
the shelf? When and where?

7. What were the anthropogenic chemical influences on shelf water chemistry
and associated biological activity during the period under study. When?
Where? Can these be related to natural events such as increased rainfall
and runoff?

8. Construct scenarios of meteorological and hydrographic conditions that
might result in future anoxic episodes. What are the probabilities and
frequencies of occurrence of the causative or attending environmental
events?
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characterize existing conditions and to compare them with historical

information. Results of these endeavors are scheduled for completion in

the first half of FY77. They will be provided to biologists to aid

their efforts. Items 4-7 deal with interrelationships among several

efforts and disciplines, and are scheduled for completion at the end of

FY77. Based on biologist inputs and upon the results of this and other

workshops, this list will obviously grow and change. Item 8 represents

a total physical synthesis or modeling which will be associated with

MESA efforts in carbon-oxygen-nitrogen cycling and plankton dynamics.

This last item will be developed in stages. Certainly some results will

be forthcoming in the first half of FY77.

In conclusion, it is clear that before the definitive scenario of

the physical and chemical events associated with the fish kill can be

written, we must undertake a systematic and comprehensive analysis and

interpretation of combined data sets, characterize prevailing conditions,

compare these conditions with the norms, and identify and precisely

delineate atypical features. MESA has begun this process by assigning

highest priority to data analysis and interpretation by supplementing

existing program resources to accelerate the work. Consideration should

be given to support of other physical oceanographic investigations to

accelerate delivery of results and to broaden areal coverage to the

entire mid-Atlantic Bight.
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The South Atlantic Bight

L.P. Atkinson

The differences between the Middle Atlantic Bight and the South

Atlantic Bight are considerable. Although some processes may be similar,

it is apparent that the frequency of a particular process may be vastly

different. In the following, the differences will be noted and possible

similarities will be discussed. Future work on the anoxia problem could

well benefit from some of the intrusion related work in the South Atlantic

Bight.

The South Atlantic Bight is effectively separated from the Middle

Atlantic Bight by Cape Hatteras. This feature is a physical boundary

that blocks the coastal longshore currents and is also the northern

limit of direct influence of the Gulf Stream on the shelf waters. The

shelf waters of the South Atlantic Bight, being quite shallow and of

relatively sma-ll volume, are quite responsive to wind forcing. There

appears to be no time of the year that normal stronger winds cannot

cause sufficient turbulence to destroy all vertical structure. Minor

Gulf Stream intrusions into the shelf waters can easily replace over 50%

of the shelf waters in a few days in the Cape area or off the northeast

Florida shelf. Thus the South Atlantic Bight waters are very responsive

and dynamic. The seasonal thermocline exists only at the whim of the

Gulf Stream and the winds and is created and destroyed several times

during the summer.

Because the shelf waters south of Cape Hatteras are so responsive

to external forcing the flushing rate is quite fast. Table 4 compares

the calculated flushing rates for the East Coast.

33
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Table 4. Flushing rates for the East Coast shelf waters.

Area Flushing Rate

Mid-Atlantic Bight (Ketchum and Keen, 1955) 1-2 years

Carolina Capes (South of Cape Hatteras, 14 days
Stefansson, Atkinson, and Bumpus, 1971)

Georgia Bight (Atkinson, 1976) 2.6 months

This result is expected if one considers the interplaying forces of run-

off influx, Gulf Stream entrainment, and wind patterns.

The intrusion process in which deeper, nutrient rich Gulf Stream

waters move onto the shelf south of Cape Hatteras causing intense

vertical stratification and high production is now fairly well known.

This process may be aihalogous to the process that occurred in the Mid-

Atlantic Bight.

According to Dunstan (1976) the typical intrusion is quite dif-

ferent in phytoplankton assemblages when compared to the typical surface

waters of the South Atlantic Bight. Table 5 shows the typical phyto-

plankton population.

Table 5. Phytoplankton at Station 40.

Cell Numbers Cl Community

Surface 0.23 x 106 Pennate Diatoms 8%
Dinoflagellates 45%
Coccolithophores 47%

Bottom 1.96 x 106 Rhizoeoenia*
(atata andindioa) 37%
Other Diatoms 15%
Dinoflagellates 27%
Coccolithophores 5%
Microflagellates 6%

*ittdica 702 x 36 microns; alata 393 x 13.9 microns
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At present it is not clear whether-these populations originate in the

water column or the sediment. Ceratiwn tripos is often found in low

concentrations.

For the past two summers Skidaway Institute and North Carolina

State University have studied the intrusion process in Onslow Bay. The

intrusions are easily identified by the colder, high salinity water that

covers the bottom of the bay. The nutrient input and strong vertical

stratification cause highproductivity. Figure 10 shows the bottom

temperatures from a series of four surveys of Onslow Bay. Note that the

colder water mass moved to the northwest followed by a front from the

southeast. The fourth cruise was during a strong northeast gale and the

entire bay was vertically mixed.

To aid in the future analysis of Middle Atlantic Bight data it

would be of use to be aware of research efforts in the upstream posi-

tion. The location of ERDA-sponsored current meter arrays are shown in

Figure 11. The Onslow Bay array has been deplcied for over a year now

with quarterly maintenance. It is operated by Or, Len Pietrafesa (North

Carolina State University).' The array will be extended north into

Raleigh Bay and south into Long Bay next summer. To the south an array

will be deployed in late December by Dr. Tom Lee (Rosenstiel School of

Marine and Atmospheric Science). This array will be in place for at

least a year with .qarterly maintenance. Chemical and biological ob-

servations were made in Onslow Bay during the summers of 1975 and--976.

Starting in December 1975, monthly chemical and biological observations

will be made in the array off Georgia. The chemical and biological

observations are made by Skidaa-TYhstitute of Oceanography.

/
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In addition to these efforts, the Bureau of Land Management will

soon be letting a contract for extensive baseline observations off

Georgia and South Carolina.

9
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A Brief Summary of the Oceanographic
Characteristics of the Scotian Shelf

with Special Reference to $uner Conditions

R.O. Fournier, J. Marra, and R. Bohrer

Introduction

The following is a brief summary of what is known about the water

mass characteristics on the Scotian Shelf and what has recently been

learned about the biological oceanography of this area. Information on

the descriptive physical oceanography can be found in Sutcliffe, et al.

(1976) and references contained therein. A more complete account of the

productivity and plankton dynamics as well as a review of current ideas

on nutrient enrichment on the Scotian Shelf is provided in Fournier, et

al. (1976).

Circulation, External Nutrient Supply, and General Biological Features

Figure 12, taken from Sutcliffe, et al. (1976), illustrates the

gross features of the surface circulation for the Northwest Atlantic

coastal waters. The Nova Scotian current which encompasses the area of

the Scotian Shelf moves to the southwest at an average rate of 8 km/day.

This coastal water is a mixture of St. Lawrence River discharge and

Labrador Current water, plus a contribution from waters of the Slope

Region. Coastal water is generally cold and salinities range from 30-33

o/oo In an outbound direction. The shallow water of the Slope Region is

by definition an area of mixing (Iselin, 1936) and hence possesses

temperature-salinity characteristics intermediate between coastal water

and the Gulf Stream. Although the detailed circulation of the Slope

water is unknown, there is evidence of a northeasterly transport.

39
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Figure 12. Surface circulation for the Northwest Atlantic coastal waters.
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An example of the vertical water mass structure is shown in Figure

13, a temperature-depth section across the shelf south from Halifax. The

deep area of the depth profile is Emerald Basin, and the shallow portion

is Emerald Bank. Generally speaking, cold fresh surface water overlies

warm, saltier water; however, there is a cold water mass on the inner

side of the shelf at mid-depth which represents a portion of the south-

ward flowing Labrador Current. The deep water on the shelf comes from

mid-depths beyond the outer bank. Slope water intrusions onto the shelf

are well documented (see references in Fournier, et al.) and are be-

lieved to be the primary mechanism of external-nutrient supply. Hy-

potheses regarding Slope water intrusions and shelf enrichment are

reviewed in Fournier, et al.

The boundary between coastal and slope water occurs at a region

characterized by abrupt changes in temperature and salinity. Satellite

photos show this boundary very well as a temperature change and also

indicate the variability of the front region in space and time. A

unique feature for this front is that the temperature and salinity

changes are compensated such that there is little or no density dif-

ference across the boundary.

Except for the thermal heating of the surface water in summer and

periods in January and early February when complete mixing to the bottom

occurs, the main water mass features on the Scotian Shelf exhibit little

seasonal variability. Adopting the view of Sutcliffe, et al. (1976), we

might tentatively say that identification of the interaction of advective

processes would help explain more of the dynamics of the system than

would description of local forcing phenomena. 48
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The large local groundfish fisheries and the fact that this area

attracts fleets of fishermen from all the major European fishing nations

(Grant and Rygh, 1973) attests to the fertility of the Scotian Shelf.

We estimate the annual levels of primary production to be in the range

of 100-200 g C m-2, about midway between oligotrophic oceanic conditions

and coastal upwelling regions. A significant fact is that unlike much

previous work on continental shelves, our study shows most biological

parameters with maximum values near the shelf break, usually coincident

with the coastal slope water front. What part the front plays in local

enrichment we do not know at present. The scattered deep basins on the

shelf appear to be important to the biology of the system because,

through their connection to nutrient rich water from the slope region,

they can in turn be sources of nutrients to the surface layers. Also,

there is some localization of migrating herbivore populations (the

larger copepods, euphausilds) to these areas.

Summer Conditions on the Scotian Shelf

While temperature and salinity data for our transect go back many

years, the data base for the biological and nutrient observations con-

sists only of eight short cruises in all seasons and spread over a

period of two years. Thus the data must be viewed cautiously in regard

to biological seasonality. Furthermore, the single transect does not

represent the variability in conditions that exist on the shelf as a

whole. For summer observations, there is one cruise in August 1975. A

more complete presentation of the data for this cruise is given in

Fournier, et al. (1976).
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Stratification of the water column is at its strongest at this time

of year (Figure 14) and is due entirely to the warming of the surface

layer. Temperatures in August are typically 15-20*C at the surface but

fall to 4-50C at 50 m. Salinities exhibit little change with the

season. For the August 1975 cruise, biological conditions were found

which might be regarded as typical for summer. The phytoplankton con-

sisted entirely of micro-flagellates. Protozoan populations were higher

than on other cruises in other seasons. The zooplankton populations

were largely Catanue finmarchioue Stage V copepodites, and they did not

appear to be feeding herbivorously. Primary productivity was about

average considering our estimate of annual rate.

Observations for Summer 1976

All of the nutrient and most of the biological data are as yet un-

available for the Scotian Shelf cruise that went out in mid-August,

1976. Regarding the distribution of physical variables, nothing ex-

traordinary occurred. 14C-fixation was at levels comparable to the

previous year. Micro-flagellates dominated the flora; however, Ceratium

tripoo was found in significant numbers at one station. Protozoan

numbers were again high; zooplankton consisted of species that in the

past we have not found until October or November. In summary, there is

no reason to suppose that any unique or extraordinary situation existed

on the Scotian Shelf in the summer of 1976.

0
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Phytoplankton Distributions in the New York Bight March-June 1976

W.E. Esaias

The transition from the spring flowering period, which in 1976

occurred in mid-late January and was composed of the diatoms Skeletonema

and Thalla8ioSira, through the onset of summer stratification, was

observed by a series of cruises sponsored by Brookhayen National Laboratory.

In late March (22-26), the water column was nearly isothermal with

salinities in the range 32-34 o/oo. Chlorophyll a concentrations were

fairly uniform with depth; surface values ranged from 4 p gy l to a mid-

shelf maximum of 10 jig -l. The predominant species were the diatoms,

Nitz8os1ia seriata and ThaZiacionena nitechoidea, with equal numbers of

Cerat wn tripoo. Greater than 70% of the chlorophyll was in the net

fraction (>20 pin) it all depths. Productivity was in the range of 1.3 -

3.1 g C m'2 day", with the highest values from offshore stations.

Assimilation numbers ranged from 3 to 5 mg C mg Chl"I hr1 .

Stratification was well begun in late April. At the shelf break an

assemblage of diatoms (Cerataulina and Rhiaoeolenia) and C. tripoo were

observed; chlorophyll concentrations ranged from about 1 og Z-1 at the

surface to a broad maximum of 5 ug C- at about 25 m. Inshore of the

shelf-break mixing region to within the 30 meter isobath, surface chloro-

phyll ranged from 1-3 wg E-l, and was predominantly nanoplankton. However,

values of up to 34 jig C-I were observed within a discrete layer with a

thickness of 1-3 meters, at a depth of 30-40 meters in the water column.

This layer was nearly unialgal in C. tripos, with up to 10% nanoplankton

chlorophyll present. Below this layer the chlorophyll concentration

dropped to <0.1 og C.

47
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The layer increased in chlorophyll concentration while decreasing

in thickness from the shelf break toward the 35 meter isobath. It was

identifiable with the thermocline temperatures of 11-13*, and was found

at the 0.3-3.0% light level. Evidence for tidal and/or internal wave

disruption of the layer inshore of 35 meters was obtained. Variations

in the depth of the layer due to internal wave structure were also ob-

served, but there was no indication of vertical migration. A gradient

of inorganic nitrogen of 5 pg-at I-l existed across the thermocline.

Primary production was estimated to be 0.5-0.7 g C m"2 day"1, was

maximal at the 30-60% light level, and was due primarily to nanoplankton

in the upper photic zone. The C. tripod layer showed virtually no

carbon fixation at in nitu depths, but showed assimilation numbers of

4.5±0.9 for the net fraction and 2.2±0.9 for the nanoplankton at satu-

rating light intensities, indicating that rapid ,ittrophic grov;th would

be possible if the layer were brought near tke surface. This was cor-

roborated by high DCMU uncoupling factors, substantial nitrate reductase

activity, low particulate carbon to particulate nitrogen ratios, low

carbon to chlorophyll ratios, aid low chlorophyll per cell values for

samples taken from the layer. Growth rates for C. tiipoo were estimated

at 0.04 per day from several approaches.

The May and June cruises occupied stations throughout the Bight, as

opposed to the two previous cruises which sampled in the area off

Shinnecock Inlet (see Figures 15 and 16). Surface chlorophyll concen-

trations were generally 0.5-1 og -l, with the exception of a patch of

5-6 gg-l located at the 45 meter isobath off Long Island, and higher

regions associated with the Hudson River plume. The patch off Long

Island was composed primarily of C. tripos, and may have resulted from
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local upwelling events. It was not observed in June. The layer of c.

tzipoe at the thermocline was found at all stations inshore of the

80 meter isobath. Maximum chlorophyll values in the layer were

38 ug #-I in May and 26 pg C- in June. Average cell densities were

180, with a maximum of 320 per ml in May; and 260, with a maximum of 510

in June (see Figure 17). The maxima were always located just below

depths of maximum temperature gradient. Very little inorganic nitrogen

remained in the water column, even in the bottom layer.

It should be noted that during this period the C. tripo8 was a

shelf-wide phenomenon, with equally high concentrations off Long Island

as well as New Jersey. It began to accumulate at the thermocline as soon

as the thermocline was apparent. The cross shelf distribution indicates

that an accumulation mechanism dependent on an estuarine type circulation

and the influx of fresher surface waters, positive phototaxis, and the

avoidance of shear at the thermocline, with possible growth in the region

of the shelf-break, could explain the observations. This mechanism would

be enhanced by heterotrophic growth, but is not entirely dependent on

heterotrophy or phagotrophy, in view of the absence of known grazing

pressure.
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Figure 17. Cells ml1 at maximum concentration.



304

Phytoplankton Productivity and Ceratium tripos
in the Apex of the New York Bight: February-March 1976

T.C. Malone

Seasonal Patterns of Phytoplankton Productivity

Phytoplankton productivity in the apex ranges between 370 and 480

g C m 2 yr"1 and accounts for 70-90% of known particulate organic carbon

(POC) inputs. Increases in POC above background levels (200-400 mg m3)

are usually caused by increases in phytoplankton biomass. The seasonal

--pa-t-ten-o-phytoplankton productivity is characterized by two bloom periods

which coincide with the period of low and relatively constant surface tem-

perature (February-March) and the period of high and relatively constant

surface temperature (June-July). During the cold water bloom period (1)

the water column is usually isothermal or characterized by thermal Inver-

sions; (2) nutrient supply from estuarine runoff exceeds phytoplankton_

demand; (3) phytoplankton blooms are dominated'by netplankton (phytoplankters

retained on a 22 pm mesh screen, usually chain forming diatoms); (4)

zooplankton biomass and copepod grazing rates are low; and (5) distribu-

tions of nutrients and phytoplankton are uniform relative to the warm

water bloom period. The warm water bloom period is characterized by (1)

a thermally stratified water column with the thermocline located between

5 and 15 m; (2)'phytoplankton nutrient demands which exceed the nutrient

supply from estuarine runoff; (3) nanoplankton (phytoplankters which

pass a 22 pm mesh screen, usually chlorophytes and small solitary diatoms)

dominated phytoplankton blooms; (4) high zooplankton biomass and copepod

grazing rates; and (5) strong spatial gradients in nutrient concentrations

and phytoplankton biomass. During the spring transition period (1)

53
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surface temperature increases rapidly (9*-18'C in May) and the water

column becomes thermally stratified; (2) freshwater runoff is high; (3)

zooplankton biomass increases rapidly; and (4) netplankton biomass

declines relative to nanoplankton biomass.

Population Density and Biomass of Ceratium tripod

C. tripos was abundant in the apex at least as early as 7 February,

but showed little increase in population size during February. Cell

densities increased steadily during March from 1-10 ml-l to 10-50 mlf1

(rate - 0.04 day- ). By the end of March, C. tripos accounted for >90

of total cells in the outer apex (40 km from the mouth of the Hudson

Raritan estuarine complex). Cell densities were lowest when the propor-

tion of estuarine water was greatest (within 20 km of the mouth of the

estuary along the New Jersey coast) and increased with salinity from 27

to 32 o/oo. Vertical distributions of cells were statistically homo-

geneous with a tendency for maximum cell densities to occur above 15 m.

C. tripos (0.093 ng Chl cell; 25.5 ng C cell- 1 ) accounted for 2-

30% of netplankton chlorophyll until the end of March when it accounted

for 15-100% (mean 55%). C. tripos accounted for 25-45% of the POC until

the end of March when it accounted for 64%. Phytoplankton as a whole

accounted for 65-75% of the POC during the entire period.

Growth and Respiration of Ceratiun tripos

Mean euphotic zone carbon specific growth rates (C 14) averaged 0.33

day- for diatoms (C:Chl - 46) and 0.04 day-1 for C. tripoa (C:Chl a

275). Thus, while C. tripos accounted for most of the phytoplankton



306

55

carbon present, diatoms were responsible for most of the carbon produced

during February and March.

Grazing experiments with natural populations of estuarine copepods

indicate that grazing rates on diatom populations were low and that C.

tripo8 was not eaten at all. High population densities could be achieved

with a slow growth rate if mortality rates were low and cells tended to

aggregate in a thin layer. For example, the mean cell density at the

end of March was 20 ml". If 75% of this population were to aggregate

in a layer I m thick in a water column 30 m deep, the cell density would

be 450 ml" I and no growth would be required to reach the cell densities

reported by Esaias in June. If growth continued at 0.04 day- , the mean

cell density by the end of June would be 250 ml 1 , or 5,600 ml" I in a

layer I m thick given the above assumptions. The respiratory oxygen

demand of this population alone would be 0.7 g-at 12 m-
3 day 1 given a

respiratory rate at 10C of 5.2 pg-at 02 cellI hr
1 calculated from C14

P vs. I curves. This is 10-100 times the benthic and water column

oxygen demands reported by Thomas (in press) and Garside and Malone (in

preparation).

The following conclusions can be drawn from actual observations in

the New York Bight: (1) The presence and increase in population size of

C. tripos had no apparent affect on diatom blooms during the February-

March netplankton bloom period; (2) C. tripo8 aggregated near the bottom

of the pycnocline as the water column became stratified during April-

.ljne (Es~al er nal communication); (3) the compensation intensity of

C. tr poo was 0.004 cal cm 2 min-I which usually occurs at about 10 m or

5 m above the thermocline in the apex during June and July; (4) estuarine

copepods do not eat C. tripod; (5) C. tripos had a net photosynthetic
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growth rate of 0.04 day"1 in the euphotic zone and a respiratory rate of

0.03 day-; (6) nanoplankton productivity in the surface layer is usually

high along the New Jersey coast in June and July (2-6 g C m"2 day- ).

Circumstantial evidence indicates that very little of the nanoplankton

biomass in the surface layer sinks into the bottom layer within the

apex. It is unlikely that C. tripos could compete photosynthetically

with nanoplankton for inorganic nutrients during the June-July nano-

plankton bloom period. Since C. tripos is mixotrophic and can ingest

POC, it is possible that it aggregated in pycnoclines where POC is

likely to accumulate. The biological oxygen demand (BOO) generated by

such.a heterotrophic population could severely inhibit the flux of 02

from the surface layer to the bottom layer so that the "normal" BOO of

the bottom layer could exceed 02 inputs.

However, even if this did occur, three major questions remain

unresolved: (1) Why was C. trn.pos so abundant in February and March

when it probably was growing photosynthetically? (2) Given that C.

tripod is usually found in the New York Bight March-August, why did it

bloom this year and why was the bloom so extensive?_ (3) What impact

does such a bloom have on food chains in a continental shelf system?
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Preliminary Report on the Possible Effects of the Ceratium tripoe Bloom
in the New York Bight March-July 1976

P.G. Falkowski and S.O. Howe

From March-July 1976, the occurrence of a subsurface chlorophyll a

maximum at a depth of ca. 30 m, over a large area of the New York Bight,

extending from the eastern end of Long Island, New York to southern New

Jersey, was attributed, in large part, to the predominance of the dino-

flagellate, Ceratiwn tripos. Direct evidence from field observations

indicates the organism is capable of reducing inorganic carbon, in the

presence of light, and has light-independent nitrate reductase activity

(Fig. 18). However, the maximum abundance of C. tripos was observed

below the 0.3% light depth, which is coincident with the base of the

thermocline (Malone, Esaias, personal communication). While it is

probable that the cells in the overlying mixed layer are autotrophic,

the majority of the population, below the compensation depth and thermo-

cline, is suggested to be capable of phagotrophy (Norris, 1969; Taylor,

personal communication). Observations of particle ingestion by members

of this genus have been published. The sulcal opening in C. tripos is

ca. 20 v wide (Falkowski, unpublished data) and similar to the opening of

C. lwula, a species known to be phagotrophic (Norris, 1969). If the

myxotrophic hypotheses are true, the organisms below the thermocline did

not contribute to the net productivity of the water column directly.

Consequently, net community respiration below the thermocline would

reduce the oxygen content of the bottom water. If the respiration rate

of the Ceratiwn exceeded the renewal of oxygenated water, the net loss

57
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of oxygen could contribute to local pockets of low 02. These regions

would appear where (1) benthic respiration was high and/or (2) there was

little physical mixing.

A computer simulation model was built at Brookhaven National Laboratory

to explore the combined effects of benthic respiration and Ceratium

respiration on the rate of oxygen depletion below the thermocline.

Ceratiwn respiration rates were calculated from the expression R = aWb

(Banse, 1976) where a and b are temperature-dependent constants and W

and R are respectively the weight of the cell in picograms of carbon and

the respiration rate in picograms of carbon cell" hr.- The carbon

content of C. tr pos was calculated from both CHN analysis and regres-

sion of net-plankton chlorophyll a on net-plankton carbon. The values

range from 20,000 to 30,000 pg cell- 1 , and a mean value of 25,000 was

chosen for calculation of respiration rates. Using a Q1O - 2.3 the

specific respiration rate..of a single cell was calculated as 0.003 hr"

at 10 C.

The following additional information was input.

1. A mean benthic respiration rate of 11 ml 02 m"2 hr-1 (ul.0 mg at

02 m"2 hr-1 ) was calculated from Thomas, et al. (1975) for an "average"

community in the New York Bight.

2. Eddy diffusion coefficients of 1.0 cm2 sec-I across the thermo-

cline and 10 cm2 sec"I below the thermocline wert used.

3. The thermocline was placed 25 m above the bottom.

4. The, overlying water was nearly saturated with oxygen, starting

with 0.6 mg-at 02 L-1 (= 6.72 ml L-)

Ij
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5. Using data collected on six cruises, the following numbers of

cells were placed in the bottom 20 m: (a) 0-5 m (above the bottom) 2 x

10 cells m' 3; (b) 5-10 m, 4 x 107 cells m'3; (c) 10-15 m, 6 x l07 cells

m'3 ; (d) 15-20 m, 2 x 108 cells m'3 ; (e) 20-25 m, 0 cells m"3. (The

exclusion of cells from the upper 5 m is due to the consideration that

these cells may be at or above the compensation depth and do not con-

tribute substantially to oxygen depletion).

The model output indicates that within two months the oxygen con-

centration in the bottom 5 meter layer reaches a steady state concen-

tration which is 45% of the 0.6 mg at 02 k-l initial condition (Fig. 19).

It should be stressed that the simulated rate of oxygen depletion below

the thermocline is extremely sensitive to changes in eddy diffusivity. \

Small decreases in diffusivity are sufficient to cause simulated anoxia.

Our calculations emphasize the significance of Ceratiwn in the

system. The integrated Ceratium respiration rate exceeds the benthic

oxygen consumption rate of 1.0 mg at 02 m2 hr1 by a factor of 19.5.

Ceratium biomass is also a potentially significant source of biological

oxygen demand. Assuming the carbon and oxygen molar ratios suggested by

Richards (1965), oxidation of the Ceratium (3255 mg at C m"2) within 20

meters of the bottom would require 8463 mg at 02 m"2 or 71% of the

initial total oxygen in the same volume. In the presence of lowered

oxygen concentrations, as created within one month of the beginning of

the simulation run, Ceratium biomass represents a significant oxygen

debt in the system which exceeds the oxygen available beneath the thermo-

cline.
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A General Box Model Approach

J.H. Sharp

To understand the cause of the anoxic condition that has been

--described earlier in this workshop, we must know the fluxes of organic

into, the rate of oxygen utilization within, and the replenishment of

oxygen to this area. All three of these quantities are rates that can

be approximated by using models. The simplest of possible models would

be one in which a rigidly fixed volume of water has inputs of organics

with no oxygen replenishment and in which inputs are averaged over a

long enough period of time that we can assure all the organic matter'

will be consumed using oxygen stoichiometrically. A more realistic

model would consider a variable volume of affected water changing with

advection, it would take into account the replenishment of oxygen, it

must accommodate variable discontinuous inputs of organic matter, and it

must use actual rates of oxygen consumption by time dependent reactions

(mostly enzymatic). The simple modeling approach, although very insensi-

tive, can give some insight into the situation in that it indicates that

a simple cause for the anoxic condition is not possible and that It

illustrates that several potential sources of organic loading are inade-

quate as exclusive causes in the time frame considered. Let us then

consider a simple box model.

The Physical Model

Low to zero oxygen values were reported over a wide area this

summer as Steimle demonstrated this morning. An idealized box representa-

tion of the area can be defined with a rectangle of 35 by 160 kilometers

63
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which gives an area of 5600 km2. By NOAA charts, the average depth in

this area is somewhere around 33 meters. An average depth for the

bottom of the summer mixed surface layer can be approximated by pooling

values picked from several published diagrams. They are a transect off

Montauk Point, Long Island (Ketchum and Corwin, 1964); a transect off

Cape Henlopen, Delaware (Boicourt and Hacker, 1976); and a transect in

the Hudson Shelf Valley (MESA, 1976). This average gives a mixed

surface layer of 12 m with a combined thermocline and bottom layer of

21 m. The entire volume below the area would then be 1.85 x 1014 t;

but more important, the bottom water volume would be 1.18 x 1014 x. See

Figure 20.

Oxygen Content and Stiochiometry

From the same three sources used to approximate the thermocline

depth, it would appear that reasonable average summer bottom water

values are 100C and 30 o/oo. If this water were exposed to the atmosphere,

it would have saturation oxygen content which for the given temperature

and salinity is 6.52 ml x-1 (Riley and Skirrow, 1975). By calculation

(32 mg m mole-1 , 22.4 m mole ml1), 6.52 ml t-1 02 is equivalent to 9.31

mg 02 Cl1 . One can compare proportions of elements in the generalized

stiochiometriC equation of Redfield, et al. (1963) which gives atomic

ratios for AC:AN:a0 2 of 106:16:138. This relationship states that in

degradative oxidation, 138 moles of 02 will be used to consume 106 moles

of C and 16 moles of N; or in reverse, 106 moles of C can be produced by

phytoplankton for every 16 moles of N used. Putting this into gravi-

metric terms (106 x 12: 16 x 14: 138 x 16), 6.52 ml 02 271 would be

consumed in oxidizing 2.86 mg C Cl And in a similar fashion, phyto-
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35 x 160 km

5600 km2

Average depth a 33 m

Average thermocline a 12 m

Bottom water column - 1.18 x 10 14

Figure 20. The physical model.
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plankton could produce 0.0795 mg C C- in using one micromole of nitrogen.

The latter relationship was calculated because of the realization that

coastal phytoplankton, when nutrient limited, are controlled by nitrogen

rather than phosphorous (See, e.g. Riley, 1067). 'We can now evaluate

three different organic inputs for the model: A. Estuarine Input, B.

Sludge Dumping, C. Phytoplankton Production. For the first two sources,

we can also evaluate the phytoplankton production that could be sup-

ported by nitrogen input.

A. Estuarine Input: River disc-hiarges can be found from data of

the U.S. Geological Survey given as 1931-1960 averages. The main river

flowing into the area of interest is the Hudson system. Other dis-

charges in the New York City region are considered to total only about

10% the volume of the Hudson (MESA, 1976). The Delaware estuary has a

volume discharge only slightly smaller than the Hudson, but organic and

nutrient contents appear to be lower (Sharp, unpublished data) and the

outflow would appear primarily to be diverted south of the area of

-interest (Bumpus, 1973). Thus, I will use only the Hudson discharge in

this model. The 1931-1960 average discharge is given as 21,800 cubic

feet per second which equals 1.95 x 1013 1 yr"1 . I will assume an

average organic content of 5 mg C x yr"I which is a ballpark figure of

samples from the New York Harbor/Raritan Bay system that we ran at the

University of Delaware for Thomas. By multiplication, the river dis-

charge is thus 9.75 x 1013 mg C yr"1 . The N-nutrient flux can be

calculated from work of Duedall, et al. (MESA, 1976) where a net efflux

of 66 moles N sec"I was given. This accumulates to 2.08 x 1015 P moles

N yr" which by the earlier stiochiometry would support a phytoplankton

population of 1.65 x 1014 mg C yr"I'.
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B. Sludge Dumping: Listed values for dumping (MESA, 1975) show

that the sewage sludge volume is greater than that of waste acid and

cellar dirt, but only about half of that of dredge spoils. Where these

other sources should not be ignored, probably the sewage sludge would

have a considerably greater organic content than the others, so it is

the only one evaluated here. The 1973 sewage sludge dumped had a volume

of 4.3 x 106 m3 and had about 5% solids content of'which an average

value might be about 35% carbon (MESA, 1975). Assuming an average

organic matter density of 1.2 g ml" 1, multiplication gives a sewage

dumping of 9.04 x 1013 mg C yr"1 . By personal coninunications from

several researchers who have considered the influence of sludge dumping,

I learn that the nutrient contribution is probably very small. Since I

have only considered sewage sludge dumping, I will use an overestimate

of the nutrient contribution and consider it to be stiochiometrically

equivalent to that of the estuarine runoff (that is, 1.69 times as much

carbon can be derived from nutrients via phytoplankton as is directly

available--empirically from results in Part A). Then a phytoplankton

population of 1.53 x 1014 mg C yr"1 could be derived from nutrients' from

dumping.

C. Phytoplankton Production: Annual phytoplankton production for

the apex of the New York Bight was estimated by Malone as 370 g C m.2

(MESA, 1975). An overall average for Atlantic continental shelves is

150 g C m"2 yr"1 (Platt and Subba Rao, 1975). The general area con-

sidered here probably is less productive than the apex, but more so than

the average Atlantic shelf, so I will assume a value of 250 g C m-2 yr"1.

The annual production in the waters above our anoxic volume would then

be 1.40 x 1015 mg C yr 1l [(250 g C m-2)(5.6 x 103 km2 ) (1 x 106 m2 km-2)].
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Oxygen Consumption

The above sources have been calculated as annual totals. We can

get some feeling for their comparative magnitudes by considering what

would happen if 100% of the yearly organic source were put into this

deep water volume and completely oxidized (no oxygen replenishment).

This is summarized in Table 6 by giving the organic carbon content that

each input could alone contribute and how much of the available oxygen

content it could then use (from stoichiometry, all the oxygen would be

used by consuming 2.68 mg C C 1):

Table 6. Oxygen consumption by annual organic inputs.
mg-C I % Oxygen Used

A. Estuarine Input 0.83 31

B. Sludge Dumping 0.77 29

C. Phytoplankton Production 11.86 440

Since only the phytoplankton could supply enough organic matter to

account for complete oxygen utilization in this one-way box model, its

contribution can be broken' down according to nutrient sources that would

support the production. This is done in Table 7 in which category D is

added to account for the phytoplankton production not covered by A plus

8 (the assumption is made that the needed nutrients must therefore

come from in eutu regeneration and/or upwelling). It should be

noted that A, B, plus 0 here equals C of Table 6.
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Table 7. Nutrient sources for oxygen consumption.

mg C X-1 % Oxygen Used

A. Estuarine Input 1.40 52

B. Sludge Dumping 1.30 48

D. Others 9.16 340

There are several points to this exercise. First, with a simple one-

way box model, we can see that the entire discharge of the Hudson River

system for one year alone will not carry enough organic matter nor support

enough in situ phytoplankton production to cause the observed oxygen

depletion. The sludge dumping for one year alone also will not be

sufficient. The annual phytoplankton production alone is sufficient to

give the organic loading; however, it is probable that sources of nutrients

in addition to the estuarine and sludge dumping are needed to support

this production. A second point to the modeling exercise is that a

simple box model is too insensitive and can be misleading; Walsh, in the

next presentation, considers discontinuous dynamic modeling. Surely,

the entire volume in question never was homogeneous in its oxygen deple-

tion and it did not lose all of its oxygen suddenly (much of it was

never truly anoxic). Thus, oxygen depletion probably occurred in small

portions of the area at any one time due to smaller scale organic inputs

and physical isolation (once oxygen was low, restoration was probably

hindered because of physical isolation and increased organic input).

Thus, the potential significance of the estuarine and sludge inputs

becomes greater. Another way of viewing the results of the box model is

that the organic loading from estuarine runoff (at least, partially
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anthropogenic) and the sewage sludge dumping could account for a signifi-

cant portion of the oxygen depletion and hence could provide considerable

oxygen stress to this coastal region. This becomes impressive when one

realizes the gigantic size of the area of the model--all the bottom

waters below 5,600 square kilometers.
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An Analysis of Time Dependent Factors Leading to Anoxic Conditions within
the Middle Atlantic Bight during 1976

F.W. Barvenik, M.J. Dagg, D.C. Judkins, J.T. Scott, A.G. Tingle,
J.J- Walsh, T.E. Whitledge, and C.D. Wirick

Steady state considerations of the annual organic loading from

primary production, river runoff, and waste disposal to coastal waters

of New York and New Jersey suggest that ten times more carbon is intro-

duced than can be oxidized. Anoxic bottom water should be a permanent

feature of these coastal waters under such steady state assumptions.

Concentration of near bottom dissolved oxygen decreases during the

summer with onset of vertical stratification in the New York Bight, of

course, but history indicates very few cases of anoxia. Presumably

oxygen must be renewed at least ten times faster than indicated by the

steady state analyses. In fact, failure to consider the time dependent,

spatially heterogeneous nature of the continental shelves will lead to

both misunderstanding of their important rate processes and mismanagement

of their living resources.

In order to assess man's present and future impact on the Middle

Atlantic Bight, we must understand the natural variability of this

system. Over the last three years, Brookhaven National Laboratory has

been involved in studies of time dependent biological, chemical, and

physical processes to provide insight into consequences of energy develop-

ment on the northeast continental shelf. In collaboration with NOM's

MESA program, with five other federal laboratories, and with 13 universities,

we have devoted over 150 man years thus far in an ongoing study of the

transient dynamics of this system. A unique data set of 50 variables.

71
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measured over 25 cruises during 36 months allow us to make a preliminary

holistic assessment of the events preceding the 1976 fish kill.

A series of electromagnetic current meters, which continuously

telemeter current speed and direction, temperature, and salinity at four

depths from five miles south of Long Island to Brookhaven National

Laboratory, allowed us to describe the coastal flow in real time from

February to June 1976. With this information available at sea each day,

we were able to alter the sampling plan of ten cruises from March to

June 1976 in order to efficiently describe the cross-shelf structure of

the chemical and biological variables. A numerical model of the coastal

circulation within the Middle Atlantic Sight enables us to generate a

number of hypotheses from this massive data base.

The nonlinear interactions that govern the oxygen distribution

within the Bight consist of a balance of many carbon fluxes. Determina-

tion of causal factors of the fish kill is premature and must await

future analysis. Our present communication is thus intended to provide

perspective on the many hypotheses that my be generated from the Brook-

haven National Laboratory data base. At this time, we merely state some

of our observations, speculate on their meaning, and defer a rigorous

analysis until all the data are reduced. We observed:

1. The March 1976 spring bloom consisted of mainly Ceratiwn t2po&

rather than diatoms, but the bloom was located .at the same position (60-

70 m isobath) across the shelf, and constituted the same chlorophyll

biomass as In March 1975.
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2. By April 1976, the mid-shelf maximum of phytoplankton had

bifurcated with high concentrations found at the 45 m isobath and at the

shelf-break (90-100 m). The inshore movement of chlorophyll maybe re-

lated to local mixing with resuspension of chlorophyll and increased

input of nutrients. This could be associated with shoreward propagation

of an idealized internal wave after seasonal oiset of vertical qtratifi-

cation of the water column.

3. At least 11 upwelling events of 1-10 day durttion occurred

between 20 February and 10 June 1976. These high frequency changes in

the cross-shelf circulation lead to resupply of essential nutrients, to

creation of surface patches of chlorophyll along the 45 m isobath, and

to inshore movement of bottom water with higher oxygen content.

4. The composition and mean abundance of planktonic copepods did

not differ significantly over the last 15 years (1960-1975), while the

dissolved and particulate nitrogen pools in water <50 m have remained

the same over the last 40 years (1935-1975) in the Middle Atlantic

Bight. We conclude that, away from the apex of the New York Bight, the

natural carbon loading of this system has not changed within the lower

trophic levels.

5. Copepods such as Centropage8 typimu did not eat cazatiwn which

was abundant from March to July 1976 south of Long Island. The egg

production of Centropagea was low from May-to October 1976, while numerous

Juveniles of this species were found in August 1975. It is possible

that because of the 1976 switch in composition of net phytoplankton,

that the survival of some zooplankton cohorts was lower than normal--we

are exploring this hypothesis.
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6. First feeding larvae ot- commercial fish such as summer flounder,

Pr ,.ichthys dentatue, also did not eat Ceratiun. This may affect

recruitment of the next year class.

7. Menhaden larvae were not found in New York waters during 1976

and the commercial catch of the adults has been insignificant since

1970. If these opportunistic phytophagous fish were not present on the

shelf during the spring bloom, grazing pressure may have been much

reduced with the phytoplankton sinking and decomposing on the bottom.

Our calculations suggest that an idealized school of menhaden could crop

the mid-shelf spring bloom in as short a time as six-seven hours if the

fish were present.

8. Our estimates of the microbial communities suggest that similar

populations of bacteria were present in the spring of 1975 and 1976.

These organisms had a biomass of the order of 0.4 to 4.0 pg-at C t-I.

Approximately 80% of the organisms able to metabolize dissolved amino

acids were less than 2 microns. Our observations suggest that bacterial

respiration of background levels of dissolved organic matter range from

<0.12 to 10.3 Pg-at C C-1 day with an estimated oxygen demand of <2.7 to

231 p t 2 0-l day-1. With an initial condition of 6 ml 02 t-l, the

bacteria in the water column would take 26 to 2200 days to create anoxic

conditions if there were no oxygen renewal. However, if a larger than

normal load of organic matter in particulate or dissolved form were

present in an isolated water mass, e.g., below the thermocline, the

oxygen consumption by the enriched bacterial flora would be considerably

greater.
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9. Our time dependent model of the circulation of the Middle

Atlantic Bight suggests that the month preceding the fish kill (June

1976) was an anomalous one with respect to wind forcing and circulation.

The wind and predicted currents appear to be towards the northeast for

an abnormally long period without interruption ef this flow to the

southwest. It is possible that the organic loading of the Bight was

localized and restricted to near the apex under these flow conditions

until anoxia occurred. Resumption of the flow pattern to the southwest

would lead to the appearance of migration of anoxia 'south along the New

Jersey coast as observed from July to August 1976.

We stress that all of ou'r hypotheses are speculative; that there is

more than one alternative mechanism for the fish kill; and that this

system is In a delicate balance which depends on transients to renew

nutrients, to separate predator and prey, and to reoxygenate the bottom

waters. We are continuing our research to understand the nonlinear

dynamics of marine organisms that leads to the natural fluctuations of

populations within the Middle Atlantic Bight. Without this basic, long-

term analysis of the food chain dynamics of this system we will continue

to be unable to specify cause and effects in perturbation responses of

coastal ecosystems.
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Meteorology and Physical Oceanography

M.C. Ingham-Discussion Group Leader

It is apparent that the February-April period of 1976 in the Middle

Atlantic Bight was one of highly anomalous meteorological conditions in

terms of air and sea temperature, surface precipitation, wind velocity,

and storm frequency. These unusual weather conditions undoubtedly

produced similarly anomalous conditions in the shelf waters of the

Bight. Perhaps this combination of events was involved In the develop-

ment of an extensive area of critically low oxygen concentrations in the

bottom water on the continental shelf. At this time the mechanism by

which this might have occurred is unknown.

Fortunately, there is a rather extensive and intensive oceanographic

and meteorological data base which has been gathered in recent fdMrai r

the northern portion of the Bight, principally by federally supported

research groups involved in studies of pollution effects, energy develop-

ment impact, and fisheries environmental conditions. These data are

most abundant in the 1974-76 period, but scattered oceanographicdata

exist for several decades previous and a continuous set of meteorological

data extends back at least to 1949.

Efforts to determine the meteorological and oceanographic processes

which may serve as forcing functions in the development of the anoxic

layer should include the following tasks:

1. Characterize meteorological conditions between February and

November of 1976 and determine which are anomalous in comparison with

long-term means and those in recent years.

77
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2. Characterize the structure, properties, and circulation of the

shelf water mass between February and November 1976 and compare to long-

term averages and conditions in recent years.

3. Investigate the seasonal development of stratification in the

shelf water mass, determine if an anomalous development occurred in the

early months of 1976 and consider the significance of this anomaly in

the evolution of anoxic bottom layer.

4. Investigate the occurrence of offshore transport of surface

waters and onwelling of deeper waters onto the inner shelf and the

significance of this process in the evolution of an anoxic bottom layer.

5. In cooperation with chemists and biologists, develop one or

more quantitative scenarios for the development of the anoxic layer

leading from meteorological and physical oceanographic conditions through

the organisms and chemical components to the layer's development.

6. Develop a strategy to be followed in monitoring meteorological

and oceanographic variables to provide a better description of develop-

ment of future anoxic conditions and predictions of extent and intensity.

In order to facilitate these studies it is specifically recommended

that:

1. NOAA, ERDA, and interested state and university groups establish

an ad hoc organization to locate all available data for the studies and

to attempt coordination of research and monitoring activities in the

field.

2. NOAA (ERL, NMFS) and ERDA (Brookhaven) proceed with the analysis

and interpretation of the MESA and NMFS data collected in 1976 and

recent years in a timely manner (before April 1977). In addition, state

agencies and universities are encouraged to proceed with analyses of

their data on a similar time scale.

94-4W 0 - 77 -
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3. NOAA (NC) and the University of Delaware continue with analysis

of meteorological conditions in 1976 and previous years, including

utilization of the 1949-73 Middle Atlantic Bight file as a "normal"

background and updating this file with data collected since 1973.

4. NOAA (EDS-CEDDA) conduct a climatological analysis of all

oceanographic data available in archives for the Middle Atlantic Bight,

including the rather extensive holdings of bathythermograph data, after

making a concerted effort to acquire and archive all other relevant data

sets.

5. NOAA (ERL, NMFS) USCG, and ERDA add appropriate monitoring

strategies to their cruises planned for the Middle Atlantic Bight in

1977 and after.

6. NOAA (EDS) establish a "real time" monitoring watch on the

critical variables in meteorological data inputs at NCC and the oceanographic

inputs at NODC to help obtain an early warning of a developing anoxic

layer.

Comments-C .N.K. Mooers

To improve hlndcast and forecast capabilities for the "New Jersey

Fish Kill" region's circulation and exchange system and its ecosystem,

several general recommendations are made (Note: Similar recommendations

could be applied to the entire Middle Atlantic region):

1. Continuous physical data should be used to estimate both

circulation and turbulent fluxes, and convergences of fluxes for bio-

logical and chemical budgets. With data from arrays of current meters,

the following should be calculated at various levels and horizontal

positions:
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a. horizontal heat flux.

b. slowly varying (a' interval between hydro cruises) corre-

lation between concentration of "stuff" (e.g., dissolved 02, nutrients,

etc) and temperature.

c. "stuff" flux values by using heat flux values of a and

correlation values of b.

d. convergence of heat and "stuff" fluxes.

e. horizontal eddy coefficients using mean gradients and

flux values of a and those of of b as a check or to estimate local time

rates of change.

2. Some physical studies should be devoted to determining boundary

conditions around the "New Jersey fish kill region," including fluxes

of heat, momentum, "stuff," etc. Into the region. Deployment of current

meter moorings along the boundary is required, as well as complementary

physical and nutrient-chemical hydrographic surveys. Because this

information has great significance for numerical modeling ventures, it

should be given a higher priority than deployment of a large number of

moorings within the region.

3. A high priority should be given to developing, and experiments

to verify, a suite of mixing (vertical and horizontal) models to cover a

range of scales, from tidal to annual.

4. To improve sampling strategies, and to provide guidance for

physical and ecosystem modeling, deliberate studies of the biological

and chemical "sampling problems" are needed. For example, the scales of

physical variability need to be considered together with biological and

chemical rates. From these studies, it will become clear as to which

time-space scales should be treated as "subgrid scale turbulence," and

which should be treated as model-resolvable, slowly-varying, "mean

fields."
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Chemical Oceanography

L.P. Atkinson-Discussion Group Leader

The presently available data unequivocally show that conditions of

severe oxygen depletion (<0.5 ml 02 L 1) existed in the near bottom

waters off the coast of New Jersey in the late summer of 1976. In

certain locations anoxia occurred and H2S was detected. The question

arises as to whether this phenomena is ascribable in whole or in part to

man's activities in the area. Simple calculations on nutrient enrichment

from runoff and oxygen demand of sludge do not lead to a clear answer,

but a prudent person would assume that urban waste and runoff had some

significant effect. The historical data base is inadequate for assessing

the levels of dissolved oxygen present over the last century, although

some evidence exists that significant depletions have occurred over the

last ten years as Ketchum has mentioned. It was pointed out that con-

siderable historic data exist on oxygen concentration in the apex of the

New York Bight. Summer low bottom values of 50% saturation or greater

were found in 1949 and 1964 dropping to as low as 10% in 1969 (Ketchum,

1970) and zero in 1976. Pearce mentioned the consistent collection of

dissolved oxygen concentrations for the past three years and an annual

study done in 1968 (all at the NMFS Sandy Hook Laboratory). It was

recommended that these data be carefully analyzed for trends.

The dissolved oxygen data presently reported are not precise enough

for many oceanographic modeling purposes, being reported to ±0.1 ml L-1

rather than ±0.01 ml -1 The increased resolution to.be gained from more

accurate and precise data would permit a better estimate of consumption rates.

The rate of 02 consumption within the area is greater than the rate of

invasion of 02 by lateral diffusion from the surrounding waters. Some

81
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estimate of both these rates is required to properly discuss the problem

and these rates should be determined both by model calculation and

direct observation.

It does appear to be crucial to understand what level of dissolved

oxygen should result from natural perturbations and what minimum level

of dissolved oxygen is tolerable to marine life and the marine chemical

system. The capacity of the system to cope with oxidative changes is

related to the oxygen level and is more formally expressed by the redox

buffer capacity (BE), defined as:

E (I COX) PH

where a Cox is the number of equivalents of strong oxidizing agents

added to the seawater (oxidation is considered here for conventional

purposes though the true system involves reduction), and pE is the redox

potential. This can be written as:

OE -[-a (E equivalents of reduced species/apE)] pH

A typical value of oE for surface water would be approximately -8 meq -1

Experience has shown that at dissolved 02 levels of <0.5 mls 02 1-1

(BE a -0.5 meq C-1) the trace oxygen levels have insufficient capacity

to poise the system against the assaults of other redox couples and

build up of reduced species starts to occur (for example: 10; + I-,

NO; -. NO, Mn 02 + + ..., culminating in SO42 + HS'). The latter

product is strongly toxic.

The model calculations usually employed by chemical oceanographers

are extraordinarily useful, but nonetheless have some severe deficiencies,

specifically in the assumption of steady state and in the use of a one

dimensional approach. Within these limits the simplest kind of calculation
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would be that involving only horizontal eddy diffusion with in situ

consumption of a labile component, e.g.

dc a K d2 c

"dx

where c is the concentration of the constituent, x is distance from the

source, Kh is the horizontal diffusivity and A is a first order removal

rate constant.

A descriptive approach to the anoxic conditions of 1976 with standard

nutrients on a time and space grid is a necessary approach to describing

the magnitude and extent of the phenomenon, but will not contribute a

great deal to our understanding of the chemical causes or dynamics of

the anoxic condition. Nevertheless, this data set is probably useful

for construction of simple consumption models in steady state across

regions of linear T-S mixing. These may be useful approaches to calcu-

late how fast the anoxia will develop.

Monitoring activities that will provide important information

include nutrient inputs from the Hudson as a major source. This includes

a time series turbulent flux study from Sandy Hook to Rockaway for

standard nutrients, particularly for nitrogen which appears to be the

limiting nutrient for phytoplankton growth.

The large basic chemical problems appear to be the flow and reactions

of energy and nutrient material through the shallow coastal system. The

approaches to this problem could involve: (1) natural radionuclide

tracer studies such as excess Radon-222, Thorium-234, or existing arti-

ficial nuclide profiles to quantify rates to such scavenging and trans-

port; (2) particulate flux across the thermocline and its rate of
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deposition and diagenesis; (3) benthic fluxes that may utilize pore

water profiles or benthic chambers; (4) ca.-eful analysis of the sedi-

mentary record that may show alternating bands of sulfide deposition to

assess the frequency of such historical anoxia during the past.

A more general approach may be to study the mechanism of anoxic

water formation in open coastal waters. Evidence from the Baltic Sea

and the New York Bight indicates that recent anoxic conditions are

caused anthropogenically. Events such as these may occur with more

frequency in -he future concurrent with additional stress. This study

would involve coordinated efforts by physicists, chemists, and biologists

at both specific sites and coastal zones in general.

Comments-O.K. Atwood

A chemistry data base for nutrients (N0V NO, P043, Sio4), dis-

solved oxygen, and selected trace metals has existed for the New York

Bight apex since 1974 and throughout an extended sampling grid from

January 1975. These data were collected as part of the NOAA/MESA

project in the New York Bight. Using this data base Segar and Berberian

(1976) proposed that summer low oxygen bottom water conditions in the

Bight resulted from respiration and decay of phytoplankton whose growth

was stimulated by injection of nitrogen nutrients from the Hudson-

Raritan Estuary. Segar and Berberian further postulated that sewage

dumping in the New York Bight would have an impact significantly less

than estuarine inputs. Since that time Duedall (1976) has shown that

most of the nitrogen nutrients injected into the New York Bight are from
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the Hudson-Raritan Estuary. This, coupled with the known normal posi-

tion of the Hudson River plume and the discovery sequence of this summer's

anoxia, seems to place a considerable amount of credence to the Segar

and Berberian proposal.

An even more intensive data set exists for the period from when the

anoxia was first reported to the present time. This has been collected

by NFS/Sandy Hook. Both the MESA and NMFS data sets are only partially

reduced and interpreted due to the pressures of the collection phase.

Present plans are to complete reduction of this data by 1 January 1977

and in cooperation with the NOAA/Atlantic Oceanographic and Meteorological

Laboratory's physical oceanography group to issue a comprehensive

interpretative data report by March 1977 that attempts to address the

dynamics of the situation.

On the basis of these results a cruise schedule comprising about

three to four cruises plus some selective monitoring stations will be

established for the 1977 warm season in the New York Bight, possibly

starting about the time of the "normal" spring blooms.

We really feel that the dynamic situation must be addressed now

with whatever data base exists. Static calculations such as those

presented earlier by Sharp serve a purpose, but minimize the probable

impact of anthropogenic inputs (i.e., the New York Bight dumping and

inputs from the Hudson-Raritan Estuary). To this end our interpretative

function will depend greatly on: (1) the rate at which a meaningful

diagnostic physical model can be made functional and (2) the level at

which we can address rates of oxygen depletion.

6
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Comments-I.W. Duedall

At the Mariae Sciences Research Center we have focused our In-

vestigation of the fate of ocean dumped sludge on: (1) a laboratory

investigation of the kinetics of sludge decomposition under varying

conditions of temperature, dissolved oxygen concentration, and sediment

type (Gruniech, 1976) and (2) a study of the dispersion of sludge Im-

mediately after controlled dumping at sea. I will address the latter

for the purposes of this workshop.

The dispersion studies were carried out during two cruise peri',ds.

On 22 September 1976, we monitored several water properties imndiately

after the controlled spot dump of 2,890 m3 of sludge from N;ew York City

(Duedall, et al., 1976). The experiment was designed in the following

way. A two-day moratorium on sludge dumping in the Bight Apex was

prearranged by EPA and NOAA. On the third day (22 September), NOAA

placed a marker buoy at a spot within the dump site boundaries established

by EPA for the Bight Apex. Shortly thereafter we sampled the water

column at the buoy to determine background conditions of temperature,

salinity, pH, in vivo chlorophyll fluorescence, and the concentrations

of dissolved oxygen, suspended solids, chlorophyll a, ammonium, nitrite,

nitrate, phosphate, and silicic acid. Immediately after the dumping

event, we launched a subsurface drogue in the center of the patch and

then rapidly sampled the water column for the next 157 minutes.

The time history of the patch and the difference between the sinking

and dispersion of dissolved and particulate phases of the sludge are

best shown in time-depth sections for the concentrations of ammonium and

suspended solids (Figures 21 and 22).
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Figure 22. Time-history in the vertical distribution of
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The particulate phase is shown as a descending plume of suspended

solids. The liquid phase of sludge is lighter than the ambient seawater

and thus spreads as a lens and is confined mainly to the upper 5 m.
+

The results also showed elevated concentrations of NH4 and sus-

pended s6lids below the thermocline at 18 m. The decreased concentrations

just above the thermocline are probably the result of currents which

have sheared the main jet of descending sludge.

On 11-16 July 1976, we carried out another controlled dumping

investigation to better define the dynamics of sludge patches. In one

set of experiments we carried out high frequency and continuous sampling

of water properties as the research vessel moved in and out of the

patch. Figures 23 and 24 show examples of the variability in the con-

centration of NH4+ along transects of two different sludge patches.

Figure 24 demonstrates an interesting one and one-half minute periodicity

in the NH4+ concentrations. Proni (private communication), who was

simultaneously monitoring the same patch, but from another vessel,

observed periodicity in his continuous record of acoustic reflection.

He has suggested that they may be the result of an internal wave which

was created by the dumping event.

In conclusion, the dynamic behavior of the dumped sludge is com-

plicated. Future work should be directed towards an understanding of

the composition and quantities of the various fractions that are dis*

tribute in the water column. More importantly, it is urgent to quantify

the rate of decomposition of the organic matter in the various fractions.

In this regard, the work of Grunsiech (1976) is important and should be

consulted.
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Comments-J.P. Thomas

Between 24 August and 9 September 1976, members of the NOAA/NMFS

Sandy Hook Laboratory accomplished a cruise on the FRS Atbatreoe IV in

response to anoxic conditions off the New Jersey coast. The area

sampled included the continental shelf off New Jersey and Delaware

(Figure 25). Specifically, 37 stations were sampled from New York

Harbor to the Delaware-Maryland line, west of the Hudson Shelf Valley,

but from the coast out to the 100 m depth contour. Stations were

sampled for phytoplankton productivity (net, nano-, and dissolved

organic matter released), phytoplankton speculation (numbers, diversity,

and morphology), nutrients (phosphate, nitrate, nitrite, silicate, and

amonia), plant pigments (chlorophyll a, b, o, phaeophytin, carote-

noids), particulate organic carbon and nitrogen, alkalinity, pH, salinity,

and temperature (via XBT and reversing thermometers), photosynthetically

active radiation (above and below water), secchi depth, vertical pro-

files for fluorescence and turbidity, water column and seabed oxygen

consumption, dissolved organic carbon concentration, hydrogen sulfide

concentration, bacterial counts in water ajd sediment, and generation of

ammonia and carbon dioxide by the seabed. Samples for benthic macro-

fauna were also taken at select stations. These data are presently

being analyzed and will be part of the computer data bank at Sandy Hook

Laboratory at Highlands, New Jersey.
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Comments-M.G. Gross

Several recomendations are offered for future research:

1. Notification procedure for transient events: The continuing

study of the Middle Atlantic Region through such activities as NOAA's

NMFS groundfish surveys and MESA New York Bight project, ERDA-supported

research, and state agency investigations provides a resource that could

be mobilized for studying transient natural and man-Induced events in

the coastal ocean if properly notified.

Such an activity requires first that a "hotline" be instituted so

that observers (fishermen, sportsmen, and boaters) can report unusual

events. Secondly, it requires a procedure for notification of interested

agencies, universities, and individuals so that new surveys can be

instituted or existing surveys and programs modified to investigate the

incident. $ea Grant should be asked to institute such a service for the

Middle Atlantic Bight as a precursor for a nation,:1 program.

Thirdly, such investigations require a well designed experimental

and observational strategy so that the observations can be made at
minimum cost to provide essential information on the event. To plan

such studies, small workshops or informal conferences could be convened

to designate the essential observations to be made and to provide a

priority ranking for other observations. For example, a group of chemical

oceanographers couTd be convened to indicate the chemical parameters

that would be most informative in the event of another anoxic condition.

U.4W 6- 38
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A well coordinated program would permit mobilization of the region's

scientific and observational resources to provide the data needed to

understand the phenomenon involved. Otherwise, we are likely to have to

continue to speculate about the origin, extent, and significance of

transient events.

2. Better Chemical Investigations: Substantially more attention.

must be given to improving our understanding of chemical processes in

the Middle Atlantic Bight. Chemical data are needed to trace movements

of waste and water messes in the coastal ocean. The most useful param-

eters for tracing specific types of wastes should be identified and

specified for use in general surveys so that a consistent data base can

be developed from the work of the many investigators and institutions

involved.

Secondly, chemical factors that control the growth and distribu-

tions of maine organisms should be identified. For example, complete

studies of nitrogen in coastal waters should include concentrations of

particulate nitrogen and ammonia as well as the more commonly measured nt-

trate and nitrite. Certain forms of biologically active metals should

be included in such studies.

Third, waste discharges provide useful tracers to study chemical

processes in ocean waters to understand fundamental questions of chemical

oceanography. Several industrial wastes are unique sources of materials

not normally found in coastal ocean waters. An example is the iron-rich

wasts from TiO2 production which provides a clearly identifiable source

of Fe and Ti. Some of these investigations will likely provide insights

useful to the design of better baseline, monitoring, and regulatory

surveys.
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3. New Projects: Biologically active substances (nutrients,

metals) between estuaries and coastal ocean waters should be studied.

Because of urban runoff and sewage discharges, several Middle Atlantic

estuaries appear to be sources of nutrients and other substances (metals)

which can stimulate phytoplankton production. While these discharges

appear to have an important influence on productivity, we know little

about their regional significance. Efforts to construct production

models on a regional scale will require detailed information about

spatial and temporal characteristics of such estuarine sources so that

we can differentiate man-induced change from natural variability of the

coastal ocean and its marine life and resources.
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Biological Oceanography

T.J. Smayda-Discussion Group Leader

1. Cez'awn, notably C. tz'poa, occurred in the New York Bight in

high numbers in early 1976 (February). This phenomenon occurred over an

area extending from Georges Bdnk south to Cape May and out to the shelf

break (but not in the Scotia Shelf or South Atlantic Bight waters).

2. This population began to aggregate vertically when the water

column stratified (April). Population densities increased from initial

levels of 1 to 10 cells mf1- to 500 ml1 by June in the layer of maximum

abundance.

3. ce atin t'impoe did not appear to be eaten by pelagic copepod

herbivores.

4. Estimations of carbon per cell yield a value of 25 ug per

cell. By late March/early April 64% of the particulate organic load was

contributed by this species in the apex and nearly 75% in the outer

apex. The photosynthetic assimilation of ce rati was very low; most of

that measured was due to diatom activity.

5. Measurements of photosynthetic growth indicate that Cezm'a

recruitment was low. Observations also suggest low grazing pressure.

Itoreover, an accumulation of ceratiw biomass occurred at the thermo-

c1ine following stratification of the water column.

6. A depletion of oxygen to less than 2 ml Cl occurred below 15-

25 m and accompanied the Cezratiun bloom, but the extent to which this

species contributed to oxygen depletion through its respiration and

decomposition is unresolved.
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7. Observations made after anoxic conditions developed revealed

that an amorphous layer approximately 1 cm in thickness, which consisted

of dead Cemtiw and other debris, accumulated on the sea bed out to

depths of 100 m.

8. The accomanying fish and shellfish (notably surf clam)

mortalities are reported on in the MACFC red-flag" reports and in press

releases.

9. It is estimated that 59,000 metric tons of the offshore surf

clam populatTon were killed off as of September 15, 1976. This mor-

tality represents about twice the 1975 U.S. harvest of surf clams.' The

impact of this die-off on subsequent year class recruitment is presently

unknown, but may be appreciable.

10. The effects on comercial and sport fishes, lobsters, and

other shellfish will require additional time to assess, and is currently

in progress.

Comments-E.J. Carpenter and W.E. Esaias

Future research on causes of anoxia on the mid-Atlantic shelf

should center on the flux of carbon to bottom waters, subsequent de-

composition rates, and circulation of shelf water."

From the biologists' point of view, we shall concentrate on the

first two parameters.

There are two major pathways of carbon to the shelf: 1) allo-

chthonous (i.e. from dumping, other shelf areas, and estuarine inputs),

2) autochthonous (from phytoplankton production). Numerous studies
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describe input rates for their parameters on the shelf; however, it is

imperative that measurements be continued and refined.

Interestingly, several workers at this meeting have noted that

the input from the second category in 1976 (and the standing crops as

chlorophyll a) has not measurably increased. However, there does ap-

pear to be a change in phytoplankton species composition and a locali-

zation to a high cell concentration near the thermocline. The organism

responsible, Ceratta tr4poa is unique in that it can incorporate

carbon autotrophically, phagotrophically, and, presumably, from dis-

solved carbon substrates as well. Field measurements of phytosynthesis

show relatively low carbon turnover (T. Malone). However, we know

virtually nothing about phagotrophic carbon input into this organism.

If its carbon turnover is high, it could serve to more rapidly funnel

dec9mposable carbon to the bottom either by 1) being grazed by herbi-

vores or 2) its own death and decomposition or release of either POC

or DOC. CO~vatiu is known to produce dinophycean starch and such

starch granules are frequently observed in the sea (Bursa, 1968).

Liberation of starch granules by Cevain should aIso be measured.

We have several recomendations for research on Ceratiie. Diel

field measurements should be made of autotrophic, phagotrophic, and

heterotrophic nutrition. 14C labeled phytoplankton could be used in

measuring phagotrophy and those data together with standing crop measure-

ments will allow a calculation of total carbon turnover which is not

presently known. Concomitant studies of its nitrogenous nutrition,

light intensity, and temperature-salinity requirements should also be

made. Along with these field studies we feel that it is important that

Ceratim be isolated into laboratory culture so that its growth, and
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factors affecting it, may be studied in detail. These studies should

also include measurements of excretion of dissolved organic carbon,

starch granules, or any other release products.

A second part of the program should concern Itself with the grazing

of herbivores on phytoplankton, especially COemtwn and subsequent

transfer of carbon to deep waters as fecal material or phytodetritus.

Since this alga occur in very thin layers during stratification, ship-

board sampling of possible associated grazers is difficult (especially

if they are soft bodied). Salps were observed to be plentiful inshore

in April-ay. These and other jellies and amphipods could be gently

collected using SCUBA techniques of Harbison and Gilmer (1976) for

occurrence, abundance, and grazing rate measurements. Again, diel

studies are stressed periodically from unstratified through stable

summer conditions. This would allow insight into the role of packaging

carbon via fecal pellets of salps, amphipods, and copepods in increasing

the flows of carbon to the bottom.

Tokyo Bay also experiences major dinoflagellate blooms and bottom

waters become anoxic in summer (Seki, et al., 1974). Heavy zooplankton

grazing by Aoartia oZiaaii and Oithona nwa on the dinoflagellates re-

sults in a rain of fecal material to the bottom which contributes to the

oxygen depletion. However, the major carbon input to the bottom layers

is via phytoplankton detritus. Fecal material represented only 1/10 to

1/2 of the carbon input by phyto-detritus.

Hence it would be important to set up sediment traps to determine

both the quantity and type of particulate organic material reaching

the bottom. Scanning electron micrographs of the material would be

valuable in assessing its origins. Estimates of the contribution of
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dinophycean starch granules to the carbon flow should also be made.

Since dinoflagellates have cellulose thecae and this polysaccharide is

considered somewhat resistant to bacterial breakdown, cellulose measure-

ments ought to be made. Simpson mentioned at this meeting that they had

recently-developed a sensitive method at Lamont. Along with these

measurements, concentrations of POC and DOC in the water column should

be made at regular intervals.

Since nitrogen is the nutrient limiting production oo the shelf, it

would be valuable to measure the inputs of N to Cevatiu and other

dominant phytoplankton. This would involve measurements of NO3 , NO,

NH +, and urea uptake and calculation of N doubling times. Rates of

other N inputs such as phagotrophy can be estimated from previous 14C

labeled grazing experiments provided CHN measurements are taken.

Since biological processes are notably non-linear in time and

space, large scale mapping programs to determine patch formation and

distribution are required. These must be tied to a physical oceano-

graphic program. The apparent accumulation mechanism for producing

layers of Ceratim should be investigated further.

Interestingly, there has been very little mention of bacterial

activity at this meeting. Measurements of the density and types of

bacteria in the water column throughout the season would be useful.

Direct counts could be made using fluorescence techniques (Darley and

Hobble, 1975). Attention should be given to the abundance and activities

of chitinoclastic and cellulolytic bacteria types. Specifically, measure-

ments of the decomposition rates of organic inputs to the bottom should

be made. This would include rate measurements of benthic respiration

throughout the year.
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Suggestions'for a Sampling Program: The sampling program of 1976

could be augmented in several wayi.. First, a second transect of 10-15

stations off New Jersey from shore to 0000 m should be established.

This transect, along with the transect off Shinnecock, should be oc-

cupied no less frequently than every two weeks, preferably once per

week, and should sample physical hydrography, nutrient concentrations,

phytoplankton biomass, species, and zooplankton populations. Rate

measurements should be stressed. Second, a series of cruises covering

the entire Bight should occur at roughly monthly intervals, to obtain

large-scale distributions of phytoplankton species and biomass, with

attendant rate measurements of production, grazing, nutrient recycling,

etc. Third, measurements of DO and benthic respiration in the Bight

apex at frequent intervals are required, as covered in the chemistry

section, to more precisely define the development of anoxia in addition

to its subsequent distribution.

Fourth, the use of Ambrose Light Tower as a platform for very

frequent (twice daily tidal cycles) sampling of S o/oo, T, phytoplank-

ton, DO at the surface and bottom is highly recommended. If samples

could be collected by the Coast Guard and transferred to a shore-based

facility for analysis, a great deal of highly relevant information could

be obtained with little expenditure.

Finally the ability to intensively study crucial time periods

during various stages of anoxia should be achieved. The cooperation of

all institutions represented, as well as public assistance, should be

encouraged. This involves the rapid communication of results and

observations, and the capability for rapid reassignment of vessels and

personnel.



354

103

Ceratiw t ipoe (O.F. Muller) Nitzsch: A Brief Overview of its Biology
Relative to its 1976 Bloom Dynamics in Northeastern U.S. Coastal Waters

-. T.J. Smayda

The armored (i.e., cellulose-bearing) dinoflagellate genus Ceatium

has been the subject of numerous biogeographical and taxonomic surveys

since its description in 1776; see Graham and Bronikovsky's (1944) study

which includes a good bibliography. These field observations indicate

that Ceratiwn trpo is morphologically a very variable and complex

taxon, exhibiting numerous varieties and intergrades (see also Apstein,

1911; Hasle and Nordli, 1951). The extent to which these morphs repre-

sent separate physiological races, or clones, as opposed to being merely

phenotypic expressions, is unknown.

Ceamtiwn trios is commnly found in the phytoplankton communities

along the eastern coast of the U.S. north of Cape Hatteras (Bigelow,

1926; Fish, 1925; Gran-and Braarud, 1935; Bigelow,. Lillick, and Sears,

1940; Lillick, 1940; Mulford, 1963; Mulford and Norcrosi,'1971). The

best published data sets exist for the Gulf of Maine and along the outer

Virginia coast. These regional surveys indicate that this species

usually occurs year-round pelagically and tends to be most abundant

during the summer. However, in common with dinoflagellates generally,

it exhibits considerable annual and regional variations in occurrence

and abundance; this is most clearly demonstrated in the studies in the

Gulf of Maine. Nonetheless, the observations of Esaias and Malone for

the New York Bight reported at this workshop, those of Weaver (personal

comunication) for Fire Island Inlet, Long Island, by Smayda (unpublished)

for Narragansett Bay, and the more limited observations for Georges Bank
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(NMFS, unpublished) collectively suggest that in relationship to the

historical data Ceratiwn tripoe exhibited an unusually early, prolonged

and exceptionally widespread and abundant bloom in the period from

February/March through August/September 1976 in this region.

Since marine ceratians, unlike the freshwater species, Chir-.

d4'tLZa, do not form resting stages, and benthic vegetative stages have

not been reported, excystment or benthic release probably did not

initiate this unusual flowering. This differs from certain red tide

producing species whose bloom inception is thought to follow excystment

from resting stages. ore likely, this bloom probably reflected the

responses of local resident populations (given the widespread, year-

round occurrence of C. tipoa in these waters) to environmental stimu-
lation instead of resulting from allochthonous introductions. But, the

available data notwithstanding, the posslb1lity'cannot be excluded that

the combinations of environmental factors which triggered, sustained,

and eventually caused the demise of this bloom varied regionally.

The biology of 0. tripos is poorly understood, partly because of

the great difficulties experienced in establishing and maintaining this

genus in culture (Gross, 1937; Nordli, 1958; Toriumi, 1968). Nordli's

study of the influence of temperature, salinity, and light intensity on

the growth rate of this and several other ceratians is the most exten-

sive, though not definitive study; equivalent studies of nutrient uptake

and photosynthesis appear to be lacking, and'there is contradictory

evidence about the phototaxic and bioluminescent capabilities of this

species. Despite this limited experimental data base, some relevant

general conclusions about the biology of C. ipos are possible, based

on direct and empiridal evidence.
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Growth Rate: Ceratiwn tripoe and other ceratians are relatively

slow-growing species. Generation times are usually about three-four
•SII

days (Nordli, 1958; Elbrachter, 1973), which compare with 0.4 to 0.7 day

characterizing some faster growing dinoflagellates (Lanskaya, 1963). c.

tripoa is eurythermal. In Nordli's (Fig. 6 in 1958) experiments carried

out under continuous illumination, it doubled approximately every four

days between 50 and 200C and about five days at 250C. The growth of

this species appears to be more or less temperature-independent between

5-25C. Hence, the slightly elevated temperature reported (Ingham and

Diaz at this workshop) to have characterized the region prior to and

during the bloom probably would not in itself have appreciable increased
II

growth rates to trigger and sustain the observed bloom. Although Elbrachter

(1973) related seasonal in eitu changes in percentage of dividing cells

of C. tripos to temperature, it is not clear that a cause and effect

relationship occurred.

C. tripod is euryhaline (Fig. 5 in Nordli, 1958), although its

growth rate is depressed above 20 o/oo salinity. However, given the

salinity levels in the coastal waters, salinity was probably insignificant

in regulating the dynamics of this species during 1976.

Response to Light: Ceratiwn tripoe exhibits the well known diel

rhythmic. pattern of cell division characteristic of ceratians in eitu:

division occurs primarily between midnight and dawn (Apstein, 1912;
I

Elbrachter, 1973). This behavior may partly explain Hasle's (1950)

observations in Oslofjord where C. tripo8 exhibited an apparent diurnal

vertical migration in 8itu characterized by a night rise, and migration

to depth during the day. Nonetheless, and despite Nordli's (1958)

failure to demonstrate phototaxy using laboratory cultures, Hasle's

evidence for phototaxic behavior in this species is convincing. Nordli
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(1958) presents some observations on the effect of light intensity on

cell division. Thus, exclusive of an effect on photosynthesis, light

Intensity and/or photoperlod Influence time and rate of cell division

in C. tripos and probably phototaxic migrations.

Nutrition: Ceratium tripos is photosynthetic, but suitable studies

defining this aspect are lacking, as are studies of its inorganic

nutrition. Field studies in the Oslofjord (Braarud, 1945) detected In-

creased population levels of several ceratlan species, including tripos,

in waters polluted by sewage, but these species cannot be used as indi!-

cators of eutrophy. Nordli's (1958) nutrient enrichment experiments were

Inconclusive.

C. tripo8 often occurs below the expected compensation depth

for photosynthesis for a prolonged period, sometimes in abundance (for

example, Braarud, F~yn and Hasle, 1958; Mulford, 1963; Hickel, 1969).

At this workshop, Esaias, Malone, and Walsh reported that a similar

aphotic zone accumulation characterized its 1976 bloom in the New York

Bight. From Peters' (1929) data on swimming speeds, the potential diel

migration of 5 to 11 meters in 12 hours calculated for C. tripos usually

cannot adequately account for such accumulations in the aphotic zone.

Elucidation of this aspect of its behavior, and its nutritional impli-

cations, is complicated by uncertainty as to whether its phototaxis

can indeed occur in the absence of suitable diel light signals (either

intensity or specific wavelengths). A related aspect is whether or

not such aphotic zone populations represent the enforced entrainment

there of cells, because of either the light conditions, the pycnocllne

or thermal structure, or other gradients which may discourage-igration
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upwards into the euphotic zone, following their displacement to depth by

mixing, sinking, or even active swimming. Experimental data are Jacking,

however, to evaluate the fundamental question about such aphotic zone popu-

lations, which is: to what extent is C. tripoe capable of heterotrophic

growth beyond its capability for photosynthesis? - or the related question,

which is: how long can this species survive in the dark without a loss of

viability as a consequence of its rate of respiration? Available data on

respiration for other species of dinoflagellates are presently too limited

and divergent for meaningful extrapolation to the latter question--a residence

time ranging from about 15 to 45 days can be calculated.

There are indirect-observations based on field studies which suggest

that C. trpoa has the potential for heterotrophic growth, specifically

phagotrophy. Itofeneder (1930) presents remarkable drawings and other

evidence documenting the ingestion of diatoms and other particles by the

freshwater dinoflagellate, Cezratimn hirzundinetla. Dodge and CrAwford

(1970) using transmission and scanning electron microscopy demonstrated

the occurrence of food vacuoles and probable sites of particle ingestion

in this species, observations which strengthen Hofeneder's evidence for

phagotrophy. The complex network of mucilaginous excretions produced

by C. hUundineZa used for particle capture may be similar to the external -

pseudopodial net described (Schutt, 1899) for some C. tripoa specimens.

Moreover, this species apparently (see Hofeneder, 1930) has been seen to

contain ingested algal fragments (Gourret, 1883). But, at best, these

meager, provocative, indirect observations suggest only that the potential

for facultative phagotrophy by C. t. poe occurs. Norris6 (1969) evidence

for phagotrophy in a marine ceratian--a photograph showing a Peridiniwn

sp. attached to the sulcal region of cevatium turuna--is difficult to
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interpret. For it is unclear whether ingestion actually occurred or

whether this apparent prey somehow accidentally became attached to C.

There is no specific data on facultative chemo-organotrophy in

C. tripoa, another potential heterotrophic mode which may be only weakly

developed in autotrophic dinoflagellates (Provasoli and McLaughlin,

1963).

Grazing on Ceratiwn tripos: Elbrachter's (1973) cursory observa-

tions suggest that Ceratiun tripoe may not be grazed by adult copepods

belonging to the common coastal water genera, Aoartia, Centvopages, and

Pasudooamus. A copepodite specimen and ciliates were observed to

graze on C.-tripoe, however, by sucking out'the plasma content. In

contrast, benthic isopods and gammarid amphipods apparently graze on

this species, preferentially selecting those post-divisio stages in

which posterior horndevelopment is incomplete. Such stages would

predoiminate at night, given the diel cell division cycle of ceratians

referred to earlier. These diverse, unconfirmed observations of such

restricted grazing are possibly a consequence of the large, overall size

of C. tripos and the sweep of its posterior horns when fully developed.

In summary, there is a real possibility that C. tvipoa is capable

of phagotrophy, which might explain the occurrence of aphotic zone

populations.. But, considering the rarity of published reports similar

to that by. Hofeneder for C. hizundne Za, despite the extensive published

field observations on the easily recognized C. tripoa, it must be con-

cluded that phagotrophy in this species, should it occur, is a rela-

tively infrequent nutritional mode in terms of total population partici-

pation. Moreover, such heterotrophy would not adequately explain this
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species' unusual 1976 bloom in the coastal waters of the-northeastern

U.S. However, its occurrence would present the interesting situation

where growth of the population distributed within the euphotic zone

would be based primarily on autotrophy, and that in aphotic zone based

on heterotrophy.

Dinoflagellate bioluminescence may provide some defense against

copepod grazing (Esaias and Curl, 1972). Sweeney (1963) reported that

C. tripoa is bioluminescent, whereas it was not evident in Nordlt's

(1958) clone.

Seemtngly,.then,_grazing in C. tripos by adult copepods Is minimal,

whereas certain epibenthic species capable of diel migrations into the

water column can graze on it. This prompts the following question: did

a die-off of this epibenthic community accompany the anoxic summer

-conditions in the New York Bight which reduced their grazing pressure on

C. tripos and contribute to its prolonged 1976 bloom?

Whatever the real grazing pressures on Ceratii tripoe may be, it

is also subject to significant parasitization inhibitory to cell growth

and contributing to eventual death (Elbrachter, 1973).



361

General Research Needs

B.H. Ketchum

Rate Processes

The distribution of properties in the sea is the result of dynamic

processes. To maintain a zero oxygen concentration, or any other "sub

saturated" concentration for that matter, in the water below the thermo-

cline depends upon the balance among the rates of three basic independent

processes. Each of these in turn depends upon a variety, of environmental

conditions which are not constant in time or space. No understanding

of the problem is possible without knowledge of all of these rate processes

and how they vary with space and time. These essential rate processes may

be briefly stated as follows:

1. The rate of supply of biodegradable organic matter to the deep

water of concern--whatever its origin or source.

2. The rate of decomposition of the supplied organic matter whether

it be by respiration of microscopic organisms in the water column or the

bottom, by bacterial decomposition or by direct abiotic chemical oxidation.

3. The physical rate of replenishment of the oxygen deficiency by

vertical or horizontal diffusion or advection from or by waters with greater

concentrations of oxygen.

What Do We Know About the Rates of these Basic Processes?

1. Source of organic matter:

a. Positive: We have reasonably good estimates of the rate

0f net primary productivity carbonn fixation) in the surface waters of

the Bight, of the input of organic carbon from the Hudson and Raritan

111
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Estuaries, of the nutrients (N, P) which stimulate primary production in

the Bight from these estuaries, of the direct input of sewage (organic

matter-and nutrients) from coastal communities along the New Jersey and

Long Island shores, and of the sewage sludge barged and dumped in the

New York Bight. We have less dependable information about dumped dredged

materials (because they are so variable in composition).

Of these sources, the net primary productivity alone produces more

than enough organic matter per unit area to utilize the oxygen which has

disappeared in 1976 below the euphotic zone. The other sources alone

would Individually provide about 30% of the needed organic matter. In

total the supply of organic matter to the surface waters of the Bight is

probably ten times as much as would be required to produce the observed

oxygen efficiency below the thermocline.

b. Deficiencies or Unknown: We do not know how much of this

organic matter falls through the thermocline to be decomposed below, how

much passes out of the area within the surface layers by advection or

diffusion, how much organic matter and nutrients are recycled within the

surface layers (so that the fixation of a given unit of carbon is counted

two or more times), how much photosynthesis (oxygen production) occurs

below the thermocline but within the euphotic zone, how much organic

matter is stored in the sediments to be later released and oxidized,

and how much organic matter is consumed by zooplankton and fish and trans-

ported out of the area.

2. rs Wu Decomposition:

a. Positive: We have a few spot checks of the benthic com-

munity respiration, both the biological and chemical oxygen demand. Some

information about the rates of respiration of a few pelagic and benthic
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species of organisms and some information about the abundance and distri-

bution of fish and zooplankton in the water below the thermocline.

b. Deficiencies: This is the least known of the various processes.

We really don't know whether the added organic matter will persist for

days, weeks, months, or years, nor how different the decomposition rates

will be in the water and in the sediments. If enough were known of the

first and third processes, rates of decomposition could be computed from

observed rates of change of oxygen. We cannot do so now.

3. Rate of Replenishment:

a. Positive: We have reasonably good qualitative, even

semi-quantitative, knowledge about the general circulation patterns and

exchange rates, based largely on river water distributions and volum

continuities. Current meter arrays are now deployed in the area and

more specific knowledge will gradually become available. Oxygen could

be delivered to the sub-thermocline water by horizontal diffusion from

adjacent oxygen richer water (still only about 50% saturated) or by

vertical diffusion from above the thermocline. The gradients of properties

are reasonably well known, but our choice of diffusion coefficients are

at best informed guesses. The advective removal of the oxygen-poor

water and delivery of richer water requires specific knowledge of the

deep water flow and, at present, we have only water column averages.

b. Deficiencies: We need to know specific exchanges at

various depths between adjacent parcels of water. Natural variability

of currents is high, and this must be screened out to derive the true

net exchanges which are important for transport. We need to know the

horizontal and vertical diffusion toefficients to apply to the observed

gradients. These cannot be directly measured and must be derived from
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changes in the distribution of properties. This will require closely

spaced observations throughout a few tidal cycles; monthly observations

are useless.

Rare events may have greater effects than averages over long

periods of time. Upwelling and down 11ing may be important, but

erratic in time.

4
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Key to Acronms

AOML Atlantic Oceanographic and Meteorological Laboratory
CEODA Center for Experiment Design and Data Analysis (NOAAEDS)

EDS Environmental Data Service (NOAA,.

EPA Environmental Protection Agency
ERDA United States Energy Research and Development Administration

ERL Environmental Research Laboratories (NOAA)
IDOE Office for the International Decade of Ocean Exploration

MACFC Middle Atlantic Coastal Fisheries Center (a NMFS laboratory)
MESA Marine EcoSystems Analysis Program (a NOAA-ERL program)

NCC National Climtic Center (NOAA/EDS)

NMFS National Marine Fisheries Service (NOAA)
NOAA National Oceanic and Atmospheric Administration (U.S. Dept.

of Comerce)

NSF National Science Foundation

USCG United States Coast Guard
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EXECUTIVE SUWOAB

Beginning in late June, 1976, a massive off-shore algal
bloom developed in the nutrient-rich ocean waters to the

* east of the North Jersey coast. Similar events, though less
extensive, have been observed in previous years. The our-
rent algal bloom, concentrated in a layer at the thermocline
(the zone between warm surface waters &nd colder bottom

4* waters), rained substantial amounts of dead algal material
down onto the ocean bottom. Bacterial decay of this material
drastically reduced dissolved oxygen levels on the ocean.
bottom. As a- result, many species of bottom-dwelling marine
species (such as lobsters and srf clams) have died from a
lack of oxygen. Other species (such as hake, fluke and sea
bass) seem to have, at least in large part, migrated away
from the--low oxygen zone. The oxygen levels in surface
waters have been unaffected .by this incident surface
species (such as bluefish, striped bass and menhaden) have
not boon harmed.

Sampling of the ocean bottom indicates that the zone of
ocygen depletion has extended from Sandy Book on the north
'to Avalon on the south, a distance of about 100 miles the'
zone is as much as 25 miles wide. Within this area, the
zone probably resembles an irregular ink blot with long
fingers or holes. As of August 2, the northern areas have. *
already improved and, in some areas, are back to normal. In
the south, low oxygen levels persist& The zone is either
moving slowly southward or stopping future off-shore
sampling will show which..

The primary effects off-shore have been on lobsters and
surf clams, (and thus on the industries that depend on them)
and on bottom fishing (which has affected the sport fishing
industry). Neither dollar nor tonnage estimates could be
obtained at this time. The on-shore effects have been
infrequent and isolated; this shoul4 continue to be the
case. In general, the Jersey. beaches and the surf have
remained in excellent condition throughout the duration of
these off-shore-conditionsi the tourism industry has not.'
suffered.

Man annt eliminatethio condition the short-term ,..,
Normal changes' in the ocean in mid-autumn related to the. - ".
cooling of the surface waters will end it, if biblogia-
processes do not end it soone.. ".

" This phenomenon has no single cause. Nonetheless. "
there are opportunities for long-term stps/which could',,
reduce the extent and severity of any future episodes.

of

4 /, ,
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2. ae Ocean and its Shores

The Jersey shore and its adjacent ocean water are•
important resources. Natural forces have created onshore a
region which people find highly desirable for living,.
working, and playing. These same forces have created off-..
shore the conditions needed for a smoothly functioning
marine ecological system# which, in turo, results in a.
highly productive area for fishing. As a result, the ocean
waters off New Jersey and nearby states are one of the '
world's most abundant fisheries. Ships-from the entire East
Coast and eveA Europe and. Asia come there to fish. •-•

An understanding of normal condition. in the ocean is
needed to more-learly understand the abnormal conditions
leading to the current fish kill. The ocean bottom slopes
relatively gently from the barrier beach along the Jersey
shore out to a distance of 50 to 80 miles before dropping-
steeply toward greater depths. Abundant sunlight and

* moderate temperatures exist during much of the year; these
conditions kre necessary for the growth of marine vege-
tation. The relative shallowness and clarity of the water-

. allows the sun's energy, necessary for photosynthesis is%
plants, to penetrate well down toward the ocean bottom.

The simplest living things in the ocean are single-
celled plant organisms such as"algae and phytoplankton; more
complex marine plants,,. such aS seaweeds and kelp, also findconditions suitable for growth. This vegetation, like all
plants, requires nutrients for growth. These nutrients are
essentially the same as those found in cormercial fertil-,
isers used on the land - nitrogen and phosphorus Compounds ..
are oomon examples.

In the absence of' human activities, natural forces
provide the nutrients necessary' for the growth of marine
vegetation.' The land provides some; freshwater rivers -
flowing over phosphorus-containing zocksi and minerals wil-l
carry phosphorus' pompounds into bays and eventually into'the
open ocean. Air contains roughly 80% of its volume as
nitrogen gas.. Plants and ani-als cannot use nitrogen gas
directly for life processes, but certain types of bacteria.

.. found in the opan con convert theniatrogen gat', into nitro-:-
gen compounds. (such as ,nitrates) which plants can use quite......
readily. zven lightning 'contributes tin a minor wy to the .
nutrients in the ocean; a streak of lightning passing
through the air in effect 'burns' (oxidixes) some of the. .
nitrogen gas into nitrogen oxides, whic raOn can bring down:-

These several types of vegetation in turn serve as the
base of the food chain or food web that provides food and
energy for other species up to and including large game fish
(such as striped bass and bluefish), whales, theb many

1I.

. . . . , •
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Varieties of birds found over coastal waters1 and even
himself. Finally, 'as marine organisms die and 'fall to the.
ocean bottom, bacteria normally found there dec o the.

0 dead organisms, releasing the nutrients into the water to.
start the cycle over again..

This complex system of sunlight and temperature, oe
water, dissolved chemical nutrients, and biological crea-
tures is well understood"in its large'soope, but poorly
understood in' detail. For examplar there are per!ios of..
great variation, both from season to season and year to
year,. in the prevalence of various species which take up
this ecological system. While ,the variations themselves are
fairly readily detected, the reasons for these variations
are,. in general, only partly understood at this time.

One other important naturally-occurring condition
occurs in the ocean during the sumer. As spring turns inio
sumer, the surface layers of the ocean absorb tWe sun's.
energy and warm upu the bottom layers stay relatively cold.
At some location in the water (typically, about one-third to
one-half of the way from the surface to the bottom)i a
relatively rapid transition takes place from the' relatively
warm surface waters and the relatively bold bottom waters.'
This zone of transition, typically a few feet thick, is
called the thermocline. It develops every year to sme
degree. This year, however, it has developed earlier and
probably over a more extensive area than normal, due mainly
to (1) an absence of major storms in. the spring and early
summer that might have stirred up the ocean water and thus
mixed the warmer and- cooler waters to some degree, and (2). a
relatively warm and sunny spring and suImer, s*a resultj..
the bottom layer of ocean water il somewhat colder than-
usual, -The thermooline can be thought of as a OlidO on the
bottom layer of colder ocean water the stronger this lid,
the less mixing of various water layers and the more stable
each layer is. The thermocline primarily limits water .*
movement; it does not, for example, stop dead marine or--
ganisms from falling to. the ocean bottom where they undergo
decay.

III PreVious Incidents of'Fish Xi11e of f U04 ere
,..v.

maOver' t y years the a
cad**# there have been-several.times. when parts of t "..
smoothly-functioning marine system.have at leakt to . '-.

• degree, been disturbed in a manner'sufficiently dramatl to:>
be noticed by aman. or example, according to D8ps Sureau'...n..
of Fisheries, since the mid-1950'i (and perhaps ,earlier) %
oome wial fishermen using the waters to the east of Non-•
mouth County. (particularly east of Sandy Pooc and ea,
•Bright) have found & -brofnish Slimy Material on notes drawn
across the ocan bottom during late taking and early Sumer.
This material was sofetiII: stuffidiently dense toltrfia
with: their fishing gear....c,-tly de.se-to int.r" r.
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'Also over the last two decades, several governmental
agencies and private organizations have reported episodes in
which unusual conditions (e.go, turbidity, black' sediment)
have developed on the ocean bottom. These conditioons wer,..-
accompanied by the death of bottom-dwelling marine Orga.
nims; typically* these episodes have also occurred in late
spring or summer. These episodes have been documented by
such agencies as DIP's Division of Fish, Game and Shell-
fisheries and the U. S. Department of ;omerce's Natiomal
Marine Fisheries Service (H4S). They have also been
documented by private organizations such as the Americln
Littoral society-and sport diving clubs. For instance,
well-documented kills of certain bottom-dwelling species,
particularly In and near the vicinity of submerged wrecks
off the northern portion of .the New Jersey coast, have been
documented in 1968,1973, and 1974..

These events were uniformly accompanied by (1) ex-
tremely low levels of oxygen dissolved in the bottom-most
layer of the ocean water, and (2) the presence of obviously
turbid water at one or more depths below the ocean surface,
gbnerally caused by a much higher than normal density of
algal growth (known as an algal bloom). rurther, in all
cases, the primary organisms affected were certain bottom-
dwelling species which are relatively unable to migrate away
from (and thus avoid) low dissolved oxygen concentrations
that may threaten their health and even life; in all these
earlier episodes, surface species were not observed .to be
affected. While these recent events were not studied as
intensively as the current one, it appears that they are, in
most respects, completely analogous to the current one, save
for the fact that the current fish kill, is affecting a far
greater area of the ocean bottom than any event previously
reported.

These events over the last two decades have been linked
by many observers to the increased dumping in the ocean of a
variety of waste materials that either (1) may be directly
toxic to fish and other bottom creatures, or (2) may cause
more subtle ecological changes such that normal phenomena
become unbalanced and indirectly lead to the death of bot-
tom-dwelling organisms. This issue is dealt with in Section
IV.

III. The Curznt Incident • " .- .

A. Ral indications. With hindsight,. one* can, find
early indications-of the development of suspicious condi-
tions on the ocean bottom somewhat before the July 4th
weekend. Shortly after the previous weekend (June 26-27),
the NPWS laboratory at Sandy Hook received scattered
reports from sports divers who stated that bottom conditions
at some shipwrecks east of Sandy Hook were causing harm to
some bottom-dwelling species. These signs, such as sluggish

' 3
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movement, are consistent with the occurrence of below-..
average levels of dissolved oxygen in the bottom layers of
water (technically known as anoxic, that is, without
oxygen', conditions). Further, some divers reported sub-
stantial turbidity (particularly in the vicinity of the
thermocline), and also the presence of a brownish-yellow
flocculent material in the water. Coincidentally, during
the week of June 28, a vessel manned by scientists from the
NMFS Miami laboratory measured below-normal dissolved oxygen
levels on the ocean bottom in the same general area. In
retrospect, these early reports can be seen as early warning
signals; however, given the recent history of localized
bottom kills, those receiving these reports at the time
understandably did not interpret, them as indicating that a
massive problem was developing in off-shore waters.

Be The Development of the Fish Kill Since July 4th.
The extent-o7 the adverse cnaT-ions beca-e clear a eTh e
July 4th weekend, when large numbers of sport divers were in
the water all along the Jersey shore. Early during the next
week, divers reported that many wrecks had substantial
numbers of immobile or dead organisms around them. Most of
the reports were on wrecks located north of the Manasquan
Inlet from a few miles to several miles-out in the ocean.
Some divers reported directly to DEP Fish and Wildlife
personnel; others reported to NMFS. A brief description of
the observations of divers reporting to DEP from July 4th to
July 27th as well as all other relevant off-shore data
through July 30 will be contained in a special technical
report being compiled by DEP's Nacote Creek Research Station.

In view of the observations by divers and the data
reported from NMFS's Miami laboratory, DEP and NMFS, after
consultation, decided to undertake coordinated sampling of
surface and bottom water conditions. An NxFS vessel was in
the water on July 7 off Sandy Hook; DEP's vessel, the
Richard J. Sullivan, was in the water on July 8 off Manasquan
Inlet. The overall results of these and subsequent surveys
are summarized below; the exact data will be available in
the DEP technical report mentioned above. Since that time,
both NMFS and DEP have had their vessels in the offshore
waters as much as possible. As is always the case with
ocean work, the vagaries of wind, weather, and equipment
have not allowed observations on every day. Research
vessels and personnel from the New Jersey Marine Sciences-'
Consortium and from Rutgers University have also aided in
this work. Since the July 4th weekend, over 20 offshore
trips to measure water conditions, particularly oxygen con-
centrations on the bottom, have been made. This work will
continue.
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Basically, these measurements show that the surface
waters of the ocean have maintained good to excellent oxygen
levels throughout the course of this event; the result is
that surface-dwelling fish such as menhaden, striped bass,
and bluefish have been virtually unaffected. These satis-
factory oxygen levels are found down to the thermocline,
which, depending on the water depth, is from one-third to
one-half the distance to the bottom of the ocean. Below
that level, particularly at the very bottom of the ocean,
the situation is substantially different. Most measurements
show that bottom oxygen levels from the surf itself out to
from one to five miles are excellent. Beyond that point,
however, bottom oxygen levels drop to levels substantially
below normal, and in some cases to zero.

For perspective, the dissolved oxygen level in good
quality ocean water at the bottom at this time of the year
might be expected to be as high as five to seven parts of
oxygen per million parts of water (ppm), depending on water
temperature; a satisfactory level is four parts per million.
Below four parts per million, many bottom-dwelling fish and
shellfish undergo oxygen deprivation which can lead suc-
cessively to slow movement, irrTobility, and eventually to
death. Substantial areas offshore with'bottom oxygen levels
below four parts per million have been found during the
course of this event. For example, on July 26, DEP's
vessel, operating in the ocean east of Beach Haven, found
bottom oxygen levels above 5 ppm one and two miles out from
the shore. At three miles, the level was only 0.07 ppm.
From five to fourteen miles, the level was 0.0 ppm, after
which it increased somewhat, reaching 1.6 ppm at the last
sampling point that day, twenty miles offshore. This is
fairly typical of the results in an area where a bottom fish
kill has occurred.

These low oxygen levels clearly have had serious con-
sequences. Virtually all observers agree that the immediate
cause of the death of affected bottom-dwelling species has
been these extremely low oxygen levels. All/bottom-dwelling
fish and shellfish, including lobsters, rock crabs, surf
clams, and bottom-dwelling fish such as fluke, sea bass, and
hake require oxygen for their metabolism, just as man does.
When the oxygen levels fall below a certain critical level,
these species, in effect, suffocate from the lack of oxygen.
Some bottom-dwelling species are more mobile than others and
can potentially migrate away from water with a low oxygen
level. The relatively few observations by divers of dead
fluke and sea bass suggest that substantial numbers"of some
species have in fact successfully moved away from these low
oxygen conditions. The abundance of fluke in waters very
close to shore over the last three weeks suggests that fluke
may have been driven closer to shore than normal to avoid
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the low-oxygen waters further off-shore. This same driving
force probably caused the appearance of fish in stress in
the Great Bay at the same time that a chunk of dead and
decaying algae (in water completely without oxygen)*came
ashore at Beach Haven and nearby areas.

Fortunately to date only two portions of the actual
beachfront of New Jersey have experienced low oxygen levels.
In sampling done by DEP, extremely low dissolved oxygen
levels were found in the surf at Beach Haven and at the
Brigantine Wildlife Refuge for brief periods. The Beach
Haven incident,. which was widely reported in the press, was
caused by the presence of a decaying and smelly mass of
material which, on analysis, was shown to be decaying algae
and the bacteria which were decomposing them. In contrast,
the low oxygen water found on one day at the Wildlife Refuge
was perfectly clear, showed no signs of unusual material,
and had no odor. To date, these are the only points along
the Jersey shore where a mass of low-oxygen water has moved
in-shore to the beaches.

In contrast, an extensive area off-shore has shown
these conditions since July 4th. During the week of July
5th, sampling showed low oxygen levels in bottom waters from
east of Sandy Hook to east of Barnegat; during the week of
July 12th, these conditions were noted further south.
Typically, waters with very low or zero dissolved oxygen
levels were found within a few miles of shore. For example,
on July 8th, the bottom oxygen level was 1.1 ppm ten miles
east of Manasquan; on July 9th, the level was 0.88 ppm four
miles east of Barnegat Light. These extremely low levels
extended out to at least twenty miles in both cases.
Abnormally low levels, though not quite as low, were found
closer to the coast. These observations were, in effect, a
confirmation of reports of substantial areas of dead and
moribund bottom organisms in this region by sport divers,
fishermen and surf clammers.

The zone was not uniform in shape, however. For in-
stance, bottom oxygen levels taken on July 8 in an area
south and west (toward shore) of the sludge dumping site
east of Sandy Hook showed average or only slightly below
average levels over an extensive area from Sandy Hook down
almost to Manasquan, except for a low value directly over
the sludge dumping site (the usual condition there).

There were indications during the week of July 12th
that the bottom conditions were becoming worse soi: h of
Barnegat as well; on July 13th, for example, very low levels
were found east of Long Beach Island. Levels further
south also were low; for example, east of Great Bay,
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Atlant4c City and Great Egg Harbor, measurements from July
13-16 showed that bottom oxygen levels substantially below
normal, though not zero.

The next two weeks, from July 19 to August 1, saw an
improvement in the waters off Sandy Hook and vicinity,
but a worsening of off-shore conditions off South Jersey.
Bottom oxygen levels east of Sandy Hook on the 22nd and 'east
of Manasquan on the 27th showed substantially higher oxygen
levels, in some cases completely back to normal. For
example, measurements east of M.anasquan on July 27th showed
5.7 ppm oxygen near the shore; levels out to thirteen miles
were below average, but substantially improved over those
found two weeks earlier. This field data is confirmed by
diver reports from the weekends of July 17-18 and 25-26
which showed that many wrecks in northern waters which had
been totally devoid of life early in July-now appeared
substantially repopulated by bottom organisms.

However, conditions "south of Barnegat deteriorated
during this period. Measurements by the Rutgers vessel on
July 20th east of Little Egg Inlet showed 0.0 ppm bottom
oxygen levels four miles from shore; measurements further
out to sea on July 26th showed that thii condition existed
out to twenty miles. Measurements off Atlantic City on
July 28th showed such low levels as well. Measurements to
the south (e.g., off Corson's Inlet and Avalon) during this
same period also showed below average (but not zero) oxygen
levels, the most recent data, including some from Friday,
July 30th, show that very low levels persist from off Beach
Haven Inlet to Atlantic City and have reached as far south
as Great Egg Harbor. -At Avalon, however the oxygen levels
have stabilized relatively close to shore and returned to
normal 4 to 10 miles off-shore. These conditions are
confirmed by observations from divers, fishermen, and surf
clammers.

The period of July 19-August 2 also included the only
examples of a direct impact on the beaches and the only fish
kills so far observed at .the shore itself. The most serious
incident occurred on July 21st. A mass of odorous, brownish-
black material washed ashore atBeach Haven and near-by
areas, resulting in the closing of the beaches there for
several hours until the material dissipated. Subsequent
microscopic examination showed that this material was a mass
of dead algae associated with the.bacteria which were f
decomposing it. Bacterial action was the source of the
observed odor of rotten eggs (specifically, hydrogen sulfide).
At about the same time, a substantial number of fish were
observed to be under duress at Little Egg Inlet,-just to the
south; their symptoms were consistent with those of oxygen
deprivation. Shortly afterwards, DEP personnel found
substantial numbers of-ocean fish dead on a tidal flat at
Foxboro Point in the Great Bay, just inside of Little Egg
Inlet.

7 ..
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On July 20th, a smaller fish kill associated with the
presence of reddish water occurred at Manasquan. It is not
certain if this was a consequence of the off-shore algal
bloom, or due to other factors. Another small incident,
very likely linked to the algal bloom, occurred at the City
of Brigantine on July 25th.

Another incident, at Brigantine Wildlife Refuge, was
first detected by DEP personnel on July 25th. A plume of
brownish material was found off-shore and in the surf at
Pullen Island on an isolated stretch of beach accessible
only by boat or plane. Inspection and subsequent micro-
scopic evaluation showed that presumably healthy algae had
washed ashore, but were not undergoing advanced bacterial
decay. A later visit to the same site (July 28th) did notreveal the presence of abnormal numbers of algae, but the
oxygen levels in the water, as determined by field tests;
were very low. Throughout this period, measurements by ths
Rutgers vessel in Great Bay and Little Egg Inlet showed
consistently low oxygen levels in these waters.

C. Current Status. As of August 2, the zone of very
low dissolved oxygen concentrations on the ocean bottom
stretches from approximately east of thi manasquan Inlet
south and west to a point east-southaast of Great Egg
Harbor. The worst region is confine% to the off-shore arearoughly from Barnegat Inlet to Atlantic City. There are
some indications, given the improvement of oxygen levels off
Avalon over the past ten days, that the mass of oxygen-free
water may be slowing its movement south or possibly stop-
ping; only future measurements will show for certain which
is occurring. North of Nanasquan there has been substantial
improvement in all regards.

Furthermore, on the basis of oxygen measurements
relatively-far off-shore (twenty-plus miles), it is possible
that the width of the zone is shrinking; given the logis-
tical problems of surveying far off-shore, this conclusion
must be considered highly speculative at this time. However,
there it some other support for this possibility. On July
26th, 40-50% of the surf'clams brought to the surface 4-5
miles east of Beach Haven were dead, while further out (7-8
miles), no excessive mortality occurred.

As the zone has moved slowly south, it has approached
somewhat closer to shore though, as noted above, it has only.
been proven to have contacted the shore front at two points,
the Beach Haven area and at the Brigantine Wildlife Refuge.
Measurements of dissolved oxygen from roughly Atlantic City
to Great Egg Harbor on Friday, July 30, showed very low
oxygen levels (0.0 - 2.0 ppm) within 1-2 miles of shore.
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Limited earlier near-shore measurements suggest that this
distance seems stable, but DEP will put the highest priority
off monitoring conditions in this area in the days ahead.

D. Future Consequences and Potential End of the
Incident. An ent of this scope has never been observed
before of -New Jersey; thus there isno past experience to
offer any firm guide on the future consequences or potential
end of this incident over the next few weeks. However,
certain points are clear.

A massive churning of'the offshore ocean waters, from
top to bottom, would almost certainly quickly end the exis-
tence of very low oxygen levels on the ocean bottom. It
would also drastically reduce, if not eliminate, the massive
algal bloom at the thermocline. (See Section IV.) The
surface waters have consistently remained oxygen-rich
throughout this episode; mixing them with the bottom layers
of the ocean would improve oxygen levels on the bottom.
Such churning would at least weaken or perhaps eliminate the
thermocline, which would substantially alter the conditions
that are associated with the explosive algal growth at that
lever. Changes in water temperature, the scattering (and
dilution) of the blooming algae over a greater range and
depth in the ocean waters, and increased competition from
other algal species for sunlight and nutrients would all act
to reduce the algal bloom to a condition more like normal,
with subsequent (though perhaps slow) additional improvement
in oxygen levels on the bottom.

This massive churning could be brought about in two
ways. The first would be a good-sized storm (such as a"northeaster") which carried enough energy to stir up the
ocean waters down to a substantial depth. Many commercial
fishermen have been hoping for such a storm since the off-
shore condition developed in late June-early July. Unfor-
tunately such storms are not very likely at this time of
the year. The rainstorms at the shore over the last week
have not been energetic enough to bring a quick end to
these off-shore conditions.

An end to these conditions is assured later this fall,
however, even in the -absence of a major storm. During the -
fall, surface water temperatures drop, and eventually sur--
face waters become colder than the bottom waters. When this"
happens, the conditions currently stabilizing the layers of
ocean water will be reversed. The now-colder (oxygen-rich).
surface water will sink to the bottom, forcing the bottom
water to the surface. This normal annual "turnover" of
ocean waters occurs in late September or Octoberl the
precise timing depends on how quickly the surface waters
cool off, which in turn depends on the weather. It is
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likely that, in this massive mixing process, adequate
dissolved oxygen levels will be maintained in the surface
waters to minimize any adverse consequences on surface-
dwelling fish which may still be off-shore at that time.

There is no acceptable way in which man could bring a
quick end to these conditions. The use of explosives (for
example, depth charges) to churn the bottom water-might
work, but would undoubtedly do more'harm than good. Giant
mixmasters (up to 200 feet long) might also work, but they
do not exist. Man is, in effect, helpless to do anything
immediately that would alter this massive natural phenomenon.

In addition to a quick end, there may be a slow end, as
the algal bloom dies out of its owm accord, and thus de-
creases its indirect drain on bottom oxygen levels. It
appears that the more limited episodes in previous years
ended in this way. The recovery of bottom conditions and
life around wrecks north of the Manasquan Inlet since July
4th shows that natural processes are restoring normal con-
ditions to a substantial part of the area effected early
during this event. While observations to date offer some
indications that natural processes may be leading to a
partial recovery south of the Ianasquan*Inlet, there are
also signs to the contrary. Field observations over the
next two-to-three weeks should clearly show whether natural
processes will lead to a slow recovery over the next several
weeks prior to the annual "turnover" of the ocean waters.

The potential long-term consequences for marine life,
both for species such as lobster, surf clam, and bottom fish,
and also for the smaller species on which they feed, are
impossible to predict at this time. 1414FS, which has the
prime responsibility for fishery resources in federal waters
beyond the three-mile limit, is already moving to assess
this impact, including scheduling the arrival in early
August of a research vessel capable of trips off-shore for
long periods without the need to return to shore for fuel
and supplies. It will be autumn, at the earliest, before
even a preliminary assessment is available from this effort.

There are grounds for concern, however, about the
potential of long-term impacts. If a large fraction of the
breeding population of any species, for example, lobsters,
was not able to escape the lethal zone of zero oxygen,.
future reproduction might be reduced enough to severely -

reduce future populations of the species for a few years.-:
If, on the other hand, a substantial fraction escaped
(for example, to deeper off-shore waters), there will be
a very slignt effect or perhaps no effect on future popu-
lations. No agency or organization (and no combination
of them) has sufficient resources to undertake a compre-
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hensive survey of species movement over an area that might
be as large as 2,500 square miles during the middleof this.
crisis itself. Instead, long-term impacts will be predicted
(though only approximately) by the rate of recovery and
repopulation of affected areas by both the larger bottom
species and the organisms they feed on; such estimates are
not presently available.

IV. Possible Causes of the Incident

A. Natural Phenomena. A variety of natural conditions
have occurred during the early part of 1976 which have, in
effect, set the stage for the explosive algal growth in the
offshore waters. First, the weather conditions during the
spring and into the summer have been substantially calmer
than normal. This calmness has resulted in the bottom
layers of water being less well mixed with the surface
layers than usual. One consequence is the development of a
thermocline which is mre pronounced than normal. The
thermocline which is also exceptionally widespread, has-
prevented the normal mixing of both dissolved nutrients and
especially of algal species throughout the water column.
It has also resulted in colder than normal temperatures at
and below the thermocline. Surveys by DEP and by the U. S.
Environmental Protection Agency have in general confirmed
diver reports that the greatest density of algal growth is
generally at the thermocline.

Surveys earlier this year by scientists from the-State
University of New York have shown that the particular algal
species that is the most predominant species in the offshore
algal bloom (a dinoflagellate known scientifically as
Ceratium tripos) has been present in higher than normal
concentrations since early 1976. It is likely that these
higher than normal populations are not confined only to the
waters off New Jersey, but are spread substantially up and
down the east coast. Nonetheless, explosive blooms have not
yet been reported in the offshore waters of other states.
This particular algal species also prefers relatively cooler
water; therefore the stratification and relatively cooler _
water on the bottom and at the thermocline have provided a-
better than normal set of conditions for this species.

The weather so far this year has been quite sunny..
This has not only aided in the development of the layering
effect mentioned above, but also has provided ample sunlight
for the use of all species of marine plants, including but
not limited to the species engaged in the offshore bloom..
For instance, one fortunate consequence of the presence of
sunlight is, as noted earlier, that the surface waters down
to the thermocline have had very good dissolved oxygen
levels throughout the course of the fish kill on the ocean
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bottom; the algae near the surface present at normal levels,
have had enough sunlight to produce oxygen (by photosynthesis)
for surface waters. (These good oxygen levels above the
thermocline undoubtedly have played some role in the success
enjoyed by fishermen who have sought bluefish in recent
weeks.) While other natural phenomena have also contributed
to conditions conducive to an algal bloom, these are the
major ones.

B. Causes Related to Man's Activities. Even in the
absence of human activiy, nat-ural sources of nutrients
provide substantial quantities of the materials needed to
fertilize marine plants which,.in purn, provide the basic
food and energy sources for the rest of the marine eco-
system. However, man's activities are extensive in areas
adjacent to the ocean waters off New Jersey; the potential
impacts of these activities have contributed to the serious-
ness of this event. Unfortunately, a final quantitative
definition of the relative impact of natural phenomena as
opposed to human activities cannot be made at this time.
Nonetheless, an approximate estimate of man's impact can be
made, particularly as to the relative importance of various
potential origins of the plant nutrients needed to fertilize
the growth of algae in marine waters. Using available data
from both published sources and unpublished files, DEP has
very roughly estimated the major sources of nitrogen-con-
taining nutrients in the coastal waters off New Jersey.
These estimates should be considered both approximate and
preliminary, since there is no single comprehensive or
uniform monitoring and reporting program that would allow a
thorough evaluation of all potential nitrogen inflows into
coastal waters in the New Jersey-New York region. For
example, available data does not allow any precise estimate
as to the amount of the plant nutrients in agricultural
fertilizers that may enter coastal waters via the several
watersheds draining into New Jersey rivers, the Hudson
River, or Long Tsland bays.. Neither is it possible to
precisely estimate the amounts of plant nutrients in the raw
and treated sewage from inland New Jersey communities which
flows through the coastal bays and estuaries into the open
ocean. We have attempted to allow for these and other
uncertainties. Nonetheless, because of the many speculative
theories on the relative importance of such potential
nutrient sources as the metropolitan area of North Jersey
and New York, the sludge dumping site and the dredge spoil
disposal site off Sandy Hook, and the impact of sewage,
treated and untreated, along the New Jersey shore, these
rough estimates are reported in Table I on page 13.

Even with the uncertainty of these estimates, it is
clear that the northern New Jersey-New York drainage area,
which eventually collects into the Hudson, Hackensack and
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TABLE 1

ROUGH ESTIMATES OF ANNUAL NITROGEN LOADINGS
IN NEW JERSEY COASTAL WATERS

TONS/YEAR

Hudson, Hackensack and
Passaic Rivers

Raritan River

New Jersey Coast (14onmouth, Ocean
Atlantic and Cape May Counties)

Long Island

Sludge Dumping*

Dredge Spoil Dumping*

Other**

Total

22,000

3,000

3,000

3,000

4,000

6,000

9,000

50,000

*Assumes 50% of the total nitrogen dumped enters
ecosystem.

PERCENT

44%

6%

6%

6%

St.

12%

1l

the marine

**Crude estimate of loading from miscellaneous sources,
including natural sources, treated and untreated sewage
from New Jersey inland communities, discharges from vessels,
atmospheric sources, etc.

Passaic Rivers, is the overwhelmingly large source of
nitrogen nutrients into the waters off New Jersey; about 50%
of the estimated annual nitrogen additions come from the
areas drained by those rivers. Based on recent analyses,
and assuming that 50% of the nitrogen in dredge spoils can
eventually enter the marine system, the disposal of dredge
spoils, particularly at the site to the east of Sandy Hook,
is potentially another significant source of these nutrients;
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the impact of dredge spoils on nutrient levels has been very
poorly studied and deserves substantial additional effort.
Finally, the other sources listed should each be considered
significant, since each contributes an important fraction of
the estimated nutrient discharge. These include the com-
munities along the Raritan River, the discharges from com-
munities on Long Island whose wastes enter the Atlantic ,
Ocean rather than Long Island Sound, the communities in New
Jersey coastal counties whose discharges enter the open
ocean near the barrier beach, and the sludge dumping site to
the east of Sandy Hook. (This estimate assumes that 500 of
the nitrogen in disposed sludge eventually finds its way
into the ocean waters; while DEP believes this estimate is a
reasonable one, it too should be investigated further.)

These estimates, even though preliminary, clearly lead
to the conclusion that no single source of plant nutrients
can be indicted as the only or even the primary cause of the
off-shore algal bloom and consequent fish kill. Further,
given these estimates, it is clear that efforts to reduce
nutrient releases into the offshore coastal waters must be
directed at all known sources of these nutrients. At the
extreme, the-E mplete elimination of any single one of these
sources of nutrients would not have eliminated the occurrence
of this phenomenon, all other factors having been present, ,
though it might have reduced the extent and duration of it.

C. Perspective of the Origin of the Fish Kill.
Several fa-ts a reiacioear--aIut t urent cr s.---irst,
even given the history of similar events over the last
several years, there is no doubt that the existence of the
current episode far exceeds any similar episode previously
reported off the New Jersey shore. While the precise shape
of the zone of low oxygen concentrations is impossiblo- to
determine, it has been found as far north as Sandy Hook and
as far south as Avalon, a distance of about 100 miles. The
distance between the closest point to shore and the farthest
off-shore point is approximately 25 miles. Within this
potential impact area of 2,500 square miles, the zone of low
oxygen concentration can be visualized a slow-moving ir-
regular ink blot having large indentations or possibly even
holes. Even without any indication of the number or tonnage
of bottom ocean creatures now dead, this must be considered
a massive kill.

Second, the extremely low dissolved oxygen concen-
trations on the ocean bottom are sufficient to explain the
dead and dying organisms observed by divers, surf clammers,
commercial fishermen, and state and federal scientists. The
organisms are suffocating from lack of oxygen. There is no
evidence suggesting that a toxic chemical or other stress
has caused this episode.
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. Third, the drastically reduced oxygen concentrations on
the bottom are due to the bacterial decay of the abnormally
large quantities of dead algal material. The normal bac-
terial-decay of organic wastes results in some depletion of
the bottom oxygen levels, since bacteria use oxygen in their
life processes. An excessive amount of dead algae means an
explosive growth of the bacterial population in turn the.
increased number of bacteria use more oygen than would
normally occur. (As a side note, as long as any oxygen is
present at all, the bacteria use it in their metabolism,
producing as a consequence water, which can be called
hydrogen oxide when the oxygen level become zero, the
bacteria can use sulfur instead o'f oxygen in this process,
producing as a result hydrogen sulfide, a gas with the odor
of rotten eggs. Unfortunately, other bottom dwellers such
as lobsters, clams and fish cannot use sulfur in the way
that bacteria can when the oxygen supply is depleted.)

Fourth, the increased loading of decaying algal matter
on the ocean bottom is due to an explosive growth of algae
higher up in the ocean. While some believe other species
may be responsible, most observers believe the tremendous
bloom of Ceratium tries in the thermooline is the primary
cause, and thaE the dead and dying algae resulting from this
bloom have rained down on the ocean bottom in much larger
amounts than normal and over a much larger area than here-
tofore observed.

Fifth, the existence of a highly stable thermocline,
the relative absence of storms this year, and abundant
sunlight have all contributed to the massive algal bloom.

Sixth, most observers agree that there are ample quan-
tities of nutrients (fertilizers) available in the ocean
waters off New Jersey to support an algal bloom even more
extensive than this one.

From this point on, the consensus breaks down, par-
ticularly as to the importance of the several sources of
plant nutrients. There ate many theories as to which source
or sources of the needed plant nutrients are the most
critical. The approximate estimate of the quantities of one:
key nutrient, nitrogen compounds, given earlier in Table l
for many sources suggests that each has contributed its :-
share to the available nutrients. In addition, other man-
made and natural sources undoubtedly play a role as well,
but the data is too meager to allow DEP to do more than
grossly estimate their contributions at this time. While
many people have a favorite.cause on which, to blame this
phenomenon, the estimated nutrient loadings indicate that it
is the combination of sources, not any single source, which
should be considered the culprit. Perhaps the most
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interesting point (which has been confirmed in other recent
reports and press articles) is that nutrients from dredge
spoils may be a major contributor to nutrient levels off New
Jersey.

The plant nutrients necessary for the growth of marine
algae have many sources. The largest single source is human
sewage. The most common type of sewage treatment facilities,
the so-called secondary treatment facility, has aW its main
function the removal of organic (carbon-containing) material
and the control of disease-causing bacteria. These plants
do relatively little to reduce the amount of nutrients dis-.
charged after treatment; this is particularly true if the
sludge residues from the treatmdnt plant are also eventually
placed in the ocean, as is now the case for virtually all of
the northern New Jersey-New York Metropolitan area. Put
another way, given the same population in lew Jersey and New
York, it is likely that this massive algal bloom and fish
kill would have occurred in the absence of sewage treatment
plants, though the details might be somewhat different;
however, the fish kill must pot be seen as a reason to alt6r
the goal of treating human sewage and reducing raw sewage
discharges. Untreated sewage can kill fish (though by
different mechanisms) and also can directly threaten the
health of humans. Rather this episode provides another
reason to move ahead with the testing and evaluation of
additional treatment technologies and sewage disposal
techniques that will not only reduce the discharge of
bacteria and organic wastes into the ocean waters, but will
also reduce the discharge of plant nutrients into these
waters. Many possibilities exist, but it is beyond the
scope of this report to explore them. In effect, this fish
kill is a recent consequence of a more subtle and indirect
stress on the ocean's ecological functioning that has
resulted fromprevious efforts to control and reduce more
direct threats to human health and marine life from the
direct discharge of raw sewage.

V. Impacts on Coastal Beaches and Communities and on
Tourism

The direct impact on the beaches along the Jersey shore
has, fortunately, been infrequent, and where it has occurred,
has lasted a relatively short time. The dead and dying
algal mass and associated bacteria that washed up on the
beaches of Beach Haven and certain nearby areas of Long
Beach Island on July 21st is, as of August 2, the only
thoroughly documented example of the offshore fish kill and
related phenomena affecting the Jersey beaches.

In general, during the course of the summer, the
beach conditions in other regards have ranged from good
to excellent. There have been, for example, no incidents
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yet this summer where one of the several species of algae

known as the "red tide" has washed ashore and affected

swimmers, even though some such algal growth has been

detected offshore. Normally, by this time in the summer, at

least a few "red tides" should have occurred. The water

quality as measured by bacterial contamination in the surf

has in general, been excellent from Sandy 1lo0*7to Cape May

since the tourist season began. There have been isolated
incidences of relatively small numbers of dead fish, sand
eels, and the like washing ashore and remaining on the beach
foe one tidal cycle, but even with the massive fish kill
.off-shore, these have been less frequent than normal. In
general, then, the Jersey shore beaches have remained
remarkably clean, despite the existence of large areas of
dead or dying ocean bottom within only a few miles of shore.

Also important is the impact of the off-shore fish kill
on tourism. DEP asked the New Jersey Hotel and Motel
Association to interview the operators of several tourist
facilities along the Jersey shore. The Association reports
that there has been little or no adverse impact on tourism
as a result of the fish kill off-shore. There have been
some cancellations of reservations, but these have not been
enough to create an adverse economic impact and may not'even
be predominately tied to the off-shore conditions. 1hile in
general July did not live up to the expectations of the --
tourist industry, another industry representative attributes
this to the lack of crowds that had been expected after
bicentennial activities and also on the weather. Both
representatives do not believe that the fish kill has had
any significant impact on tourism to date.

VI. Impacts on Fishing, Lobstering and Clamming

During the week of July 26, DEP interviewed the cap-
tains of 40 party, charter and private fishing boats docked
in Atlantic Highlands, Sea Bright, Belmar, Brielle, Point
Pleasant, Barnegat Light and Atlantic City. Vessels from
these locations typically fish different segments of New
Jersey waters; the purpose of the survey was-to determine
the effects of the off-shore conditions on the fish catches.
Information was obtained on the usual location of fishing,
types of fish sought, success of catch, alternate locations,
and, for party and charter boats, business activity during
the month of July. The survey is by no means all inclusive
of the entire coastal fishing fleet of the State. Further-
more, many variables, such as weather, the normal fluctu-
ation in catches, etc., make a quantitative analysis impos-
sible. The survey instead was designed to seek the informed
judgements and observations of boat captains regarding any
recent changes in the normal catch.
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Almost every captain was cooperative and responded
without hesitation, in spite of the fact that those captains
whose business has declined attributed it to the public
reports of the causes and effects of the off-shore fish
kill.

The normal targets of party and charter boats along'the
coast at this time of the year are bluefish (a surface
species) and fluke and sea bass (bottom species). The
survey indicates that the fluke and sea bass. catches have
dropped off significantly in off-shore areas in recent
weeks fluke and sea bass fishing near-shore has improved.
Blue fishing improved, as would be expected at this time of
the year. More precisely, bottom fishing in Sandy Hook Bay,
the Tin Can Grounds and Scotland Light has been fairly good
throughout the month of July. Fluke and sea bass fishing
has also been reported as fair to Very good along the
beaches (0 to 2 miles out) from Belmar to Point Pleasant..
Very successful fluke fishing has occurred within many bays.
South of Darnegat, bottom fishing has been very poor both
relatively near the beaches and offshore at various wrecks.

Unlike clams and lobsters, fin fish will normally
successfully move to avoid waters having low concentrations
of oxygen. This fact may partially explain the improved
catch of bottom fish near the northern shore. The algal
bloom and associated low oxygen levels did not move very
close to the coast north of Manasquan Inletl however, one
effect of its existence would be to drive the off-shore
bottom fish closer to the beaches and even into the bays.
In addition, since the bloom appears relatively closer to
the beaches south of Manasquan Inlet, the bottom fish would
tend to travel north and/or alternatively, into bay waters
to avoid the low oxygen concentrations beneath the bloom.
This would explain the rather poor fishing adjacent to and
south of Barnegat Inlet. The reported fish kill along Long
Beach Island and in Great Bay would also tend to confirm
this theory. If the ink-blot shaped algal bloom moved close
enough to land, it could trap fish against the shore in
certain areas, leaving the fish with no means of escape and
causing them to die from a lack of oxygen.

In conclusion, most boat captains fishing north of
Manasquan Inlet reported good bottom fishing during the
month of July, with conditions improving within the last
week. Blue fishing from Sandy Hook to Atlantic City has
been excellent up until late Julyi recently there has been
some decline, probably a normal summer fluctuation for
catches of this species. A variety of reasons have been
supplied by the boat captains who have experienced a decline
in business. However, a majority of those surveyed believed
that bad publicity has kept the customers away. In some
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cases, according to some captains, news articles have not
portrayed a completely accurate picture of the good and bad
aspects of the coastal fishing catch.

There appears to have been a slightly below-normal
catch of lobsters during June, the month when the adverse
bottom conditions began to developI it is, however, within
the range of normal variations. The catch during July is
not yet compiled. Based on diver reports, and on the
relative lack of mobility of lobsters, it would not be
surprising if the July catch was substantially reduced below
normal levels.

Surf clamming has also probably been seriously affected,
but no comprehensive estimates could be obtained from the
industry. Based on scattered reports from individual ves-
sels and a special survey by NMFS, it appears that sub-,
stantial mortality has occurred at least in some areas.
Surf clams can withstand a period of low oxygen concen-
trations before dying thus, even though they can't move,
they can partly protect themselves. In some areas, mor-
talities have approached 1000, while in other areas which
may also have had depressed oxygen levels, normal catches
have been obtained. The example cited earlier, 50% mor-
tality in one area and normal catches only three miles away,
demonstrates this. Clammers look for healthy clams, not
dead ones# where feasible, many clammers have moved to the
south and east off South Jersey into areas which, in general,
have not suffered catastrophically low bottom oxygen levels.
As is the situation for other species, the long-term impact
on surf clams, if any, cannot be assessed at this time.

VII. Conclusions

The low oxygen levels off-shore on the ocean bottom
have killed substantial numbers of many species of bottom
dwelling organisms. While a precise estimate of the impact
on bottom-dwelling species (either in numbers or tons)
cannot be made at this time, there is no doubt that it is
great. Many (but not all) bottom-dwelling species, have
suffered considerable mortality already. In the absence of
a major storm, the zone of mortality may increase if the.
condition of oxygen-free water on the ocean bottom moves
into areas which have not yet been affected. Only future;. :
measurements of the ocean bottom off South Jersey will
determine if the zone will extend any further, though there
are some indications, albeit very preliminary, that the zone
may be slowing or stopping its southward movement.

The immediate cause of the fish kill on the ocean bot-
tom is a drastic reduction in the oxygen available for
oxygen-requiring species of marine life. This reduction, in
turn, is due to an accelerated rate of oxygen use by normal
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bacteria on the ocean bottom which are decomposing a higher
than normal amount of dead algal material raining down upon
the ocban bottom from a massive algal bloom higher up in the-
water. The result is extremely low oxygen levels on the
ocean bottom. This accounts for the death of fish and
shellfish; there is no indication that a toxic pollutant is
playing any role in this phenomenon.

In the absence of major storms and of natural biological
recovery# this condition could persist into autumn, until
the surface waters become colder than the bottom waters and
move downward to displace the (oxygen-poor) bottom waters
with (oxygen-rich) surface water. This situation has no
single or simple cause, nor is there a way in which man can
quickly end it. Instead, it is the result of a combination
of conditions and factors. $ome of these factors are the
result of natural phenomena beyond man's control (for
example, relatively calm weather and an abundance of sun-
light). Others are due directly or indirectly to man's
activities, such as the massive addition of plant nutrients
to the ocean waters off New Jersey from a wide variety of
sources. Similar events, though not as wide-spread, have
been reported in previous years, and have been associated
with the same types of natural and man-made conditions.

The primary impacts to date have been on bott6m fishing,
lobstering, and clamming. It is too early to determine
whether these impacts will persist into future years.
Except for isolated incidences, the offshore phenomenon has
not significantly impacted the coastal beaches and com-
munities of the Jersey shore. Even where these impacts have
taken place, they have been relatively short in duration.
Thus, in general, the condition of Jersey's beaches and surf
has remained good to excellent throughout the duration of
the off-shore fish kill; neither has tourism suffered to
date.

Given the isolated outbreaks of impact on the beaches
during the duration of the off-shore conditions, DEP con-
tinues to be guardedly optimistic that effects on the
beaches, if they occur at all, will be infrequent, isolated,
and of relatively short duration (less than a day). Moni-
toring of both off-shore conditions and the beaches and surf
will continue for the foreseeable future.

VIII. Recommendations

The off-shore fish kill is due to natural and man-made
conditions, both of which developed over various periods of
time. Steps to reduce the frequency and severity of any
future events will also take time. Even at this mid-crisis
juncture, several needed steps can be defined.
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Each of the sources of nutrients already identified is
important. The State of New Jersey should, to the greatest
feasible extent, actively participate in all programs to
both define the source and effects of these nutrients and to
test methods for reducing or eliminating their discharge
into coastal waters. Primary efforts should be focused on
sewage (treated and untreated), sludge and dredge spoil
dumping, and indirect sources such as agricultural and other
surface water runoff.

The timely completion of the construction of new and
upgraded sewage treatment plants so that all sewage receives
secondary (that is, biological) treatment is necessary to
reduce the direct threat that raw or inadequately treated
raw sewage poses both to man and to marine creatures. When
both these and sludge disposal facilities are in place, the
discharge of nutrients to the ocean will be significantly
reduced. Further, relatively inexpensive techniques exist
for the removal of phosphate in secondary treatment plants;
If subsequent biological research so indicates, retrofitting
of phosphate removal technology on secondary plants could be
done relatively quickly. Further biological research may
indicate that the removal.of other nutrients is necessary.
At this time, such technology is expensivel if it were
required in the future, however, it is quite likely that
such technology could be readily added to existing secondary
treatment plants.

For New Jersey's coastal plain, the appropriate agencies
should evaluate the feasibility and cost of treating sewage
and other wastewater to a sufficiently high degree so that
the resulting water could be discharged back into aquifers
should be evaluated. This would reduce nutrient loadings,
while protecting coastal aquifers from salt water intrusion.

The State, in concert with other states and the federal
government, should continue its efforts to phase out the
dumping of sewage sludge in ocean waters. In order to meet
the 1981 deadline for the end of sludge dumping, DEP recom-
mends a full-scale trial as soon as possible of the most
feasible alternative disposal technique, a controlled
burning technique known as pyrolysis.

The major barriers to implementing alternatives to the
ocean dumping of sludge are primarily economic and insti-
tutional, not technical. The State should work to accelerate
the attention already being given to this set of issues by
the Interstate Sanitation Commission, the federal govern-
ment, and the relevant state agencies. So that alternate
disposal techniques do not lead to unacceptable releases of
toxic substances into the air, the program to treat industrial
wastes to minimize their content of such materials should,
where feasible, be accelerated.
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Dredge spoil has the potential to be a significant
source of nutrients, but very little is known about its ..
actual role. The appropriate federal'agencies should, in a
timely manner, investigate both the role of dredge spoil
as a nutrient source and alternate techniques for its
disposal.

Agricultural runoff containing nitrates and phosphates
may, at least in some areas, be a significant source of
nutrients in the marine environment. Existing programs to
evaluate the importance of these sources should define their
potential impact; if the results so indicate, special attention
should then be given to potential techniques to reduce these
discharges.

This crisis has revealed that, to a substantial degree,
communications had to be developed on an ad hoc basis between
various governmental agencies, the appropirTaoe-academic
centers, and interested private sector groups such as envi-
ronmental organizations and industry associations. Mechanisms
should be put into place to identify and formalize the
needed communication links needed for any crisis that may
affect the ocean and its shores.

The anlysis of this episode has revealed that there is
inadequate uniformity among various governmental and academic
organizations in the way in which data related to nutrient
discharges are monitored, evaluated and reported. The
existing cooperative arrangements between the various govern-
mental agencies provide the framework for developing a
uniform data system in the future.
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APPENDIX A

TEXT OF NEW JERSEY SENATE RESOLUTION

Introduced by Senators Russo, Greenberg, and McOahn
and Passed Unanimously on July 22, 1976

WHEREAS, Atlantic waters off the coast of New Jersey have
recently been the site of massive nd mysterious
extermination of marine life; and,

WHEREAS, This .phenomenon has been attributed to pollution
of undetermined origin# which has also resulted in the
closing of beaches along oug coastline; and,

WHEREAS, These occurrences have been attributed by some
sources to 'natural causes' and by others to excessive
dumping of raw sewage into the coastal waters, but no
authoritative and generally accepted explanation has
yet been found; and,

WHEREAS, The situation is a massive threat to the economy of
New Jersey and to the health and well-being of its
citizens, and a prompt and accurate diagnosis and
effective cure are critically and urgently necessary
now, therefore,

BE IT RESOLVED by the Senate of the State o New Jerseyt

That this House hereby directs the Department of
Environmental Protection to undertake forthwith a full and
comprehensive study of the causes of and remedies for the
threatening coastal phenomena above-cited, and to report
thereon to the Senate Committee on Energy and the Environment
within ten days from the passage of this resolutions and,

BE IT FURTHER RESOLVED, That the Congress of the United
States is hereby respectfully memorialized to take such •
steps as may be necessary to secure a complete investigation
by the Federal government of the causes of and remedies for
the said phenomena in the waters off the Atlantic coast of
New Jersey and adjacent states; and,

BE IT FURTHER RESOLVED, That duly authenticated copies
of this resolution, signed by the President and attested by
the Secretary, be transmitted to the Governor and to the
Commissioner of the Department of Environmental Protection,
to the Vice President of the United States and Speaker of
the United States House of Representatives, and to each of
the members of Congress elected from this State.
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Appendix C

Coordination with Other Agencies and Organizations

The current understanding of this episode and its effects is
the result of a coordinated effort involving both responsible
governmental agencies (local, county, state and federal) and by
concerned and dedicated private citizens and their organizations.

The regular, on-going monitoring of beach conditions and-water
quality immediately off the beaches is a cooperative program
involving local and county health agencies, DEP, and the State
Department of Health. This program is designed to determine the
presence of bacteria in bathing waters at levels that may pose a
threat to public health or wlfarel it provides basic guidance
needed in any decision to close a beach or prevent swimming in
the ocean waters.

The regular assessment of the offshore fisheries and shell-
fisheries predominately involves federal agencies such as the
NMFS as well as DEP. These same agencies carry out the on-going
program to detect, and, if appropriate, taking steps to reduce
human exposure to any toxic *red tides" off the Jersey shore.

The response to the fish kill episode was built on the
foundation of these preexisting cooperative efforts. To these
efforts were added the resources of additional agencies within
both the state and federal government such as, for example,
New Jersey's Marine Police and the U.S. Coast Guard. Offers of
special assistance were also received from many county and local
health agencies.

The role of sports divers and their clubs and of thia American
Littoral Society has been very important. Sport divers reporting
both as individuals and collectively through these organizations
to both DEP and NMFS have provided first hand accounts of the
approximate location and appearance of the algal bloom, the
existence of adverse conditions and dying organisms on the ocean
bottom, and evidence of zones of recovery over the last four
weeks. These reports have helped shape the field monitoring
and sampling programs of both federal and state agencies.

The number of public employees and private citizens who have
contributed special efforts during this crisis is large, too
large to list in this report. It is fair and accurate to note
however, that virtually all of them have gone far beyond the
duties of their jobs or a personal interest in their hobbies
in responding to this crisis.
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Mr. EvANs. If the gentleman from New Jersey will yield.
Mr. HUoHES. Not yet.
I know you too are very concerned, but I have a few questions

that I want to ask.
Mr. BPmAvx. You have a few minutes.
Mr. HozS. Yes.
In the few minutes that I have and I hope you will indulge me,

Mr. Chairman-you have indicated, I believe, that some 81 pol-
lters have been phased out. How many do we have left? How many
people are dumping in the ocean?

Mr. Rn r. Approximately 60 percent.
Mr. HuoGHEs. And of the 60, 1 presume that some probably have

a lion's share, such as Philadelphia and Camden and New York ?
Mr. Rnrrr. Yes.
If you look at the record, the industrial has been cut in about half

since 1973. The municipal sludge has stayed just about the same.
Mr. HUGHES. Do you )iave a schedule identifying the polluters,

the amount that they are dumping in the ocean and some timetable
as to when they can be phased out U

Mr. Rn vr. Yes, sir.
Mr. HuGoms. Can you furnish that to us?
Mr. Rxrrr. Yes, sir.
Mr. HuGHES. I would like you to.
Mr. Rm-r. This information is required for each individual per-mit.
Mr. HUOHES. If the chairman would' accept that and make that a

part of the record, I would appreciate it.
fThe material was not available at time of printing.]
Mr. Rnmr. In addition, Mr. Wastler also pointed out that it is in

our annual report. -.
Mr. HuoEs. What is the permit fee at the present time?
Mr. RHrrr. $1,000 for an application to use an existing dump site

and $3.000 for an application to use an undesignation site.
Mr. HvHES. $8,000. Do we charge a certain amount per ton?
Mr. RHE'rr. it is primarily for administrative costs.
Mr. BREAUX. Ts that $3,000 and $1,000?
Mr. RH1 rr. Yes.
I think this is what Mr. Forstythe is talking about; his proposal

ws that you charge a fee upon the issuance of a permit that was
based on the amount of pollution it might cause. Then this fee would
be used for research and development of alternatives to ocean dump-
ing.

Mr. HUoHES, And you are looking at that now?
Mr. R mur. Yes, sir.
Mr. HUoHES. I have legislation that would do the same thing: it

wonld put the onus on those who are polluting to pay for the studies.
How about the damage that is being donel At the present time

if, in fact, the ocean dumping does contribute to a black sea, let us
say off of Maryland, Delaware, and New Jersey, at the present time,
who is going to bear the responsibility for the damage that may oc.
cur.

These areas depend on clean water, clean air, and clean beaches?
Who is going to pay for any damage under existing laws?

[I8WiWIvW
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Mr. Rrm-r. I do not believe, really, that under existing environ-
mental law such interest can be compensated.

Now, I assume within our court system there is some mechanism
for economic loss.

Mr. HUoGHs. If the-
Mr. BRmux. The time of the gentleman has expired.
Mr. Huoms. Mr. Chairman, if I could have just one more ques-

tion.
If the Congress enacted legislation that said 1981 is the end of

ocean dumping, at this posture, would we be able to make industries
and municipalities comply with that ?

Mr. RH . I personally would not recommend anything of this
nature because in the first place, the law does not say to end ocean
dumping. It says to end harmful ocean dumping.

The second reason is that when you legislate in a area such as
setting a fixed date, it gets complicated by economic situations. I just
personally would recommend-

Mr. Huorhs. Well, to me, Mr. Chairman, that is the bottom line;
that is the kind of waffling that the industries and the muncipalities
that dump see. They will continue to take the easiest and cheapest
way out as long as we permit them to do so.

Mr. RHrr. I sure hope I was not waffling. I did not intend to be
waffling at all.

In the first place, EPA has done a good job in starting to phase
down ocean dumping. There are a lot of problems. We. have not re-
solved them all. We do not understand the ocean as well as we might
and I personally think we are going along the path that, in a reason-
able lengthof time, we are going to solve this problem. So I really
am not waffling.

Mr. HuGms. If you say that 1981 is the deadline but you do not
want to say so legislatively because it is complex, doesn't that sug-
gest that you don't want to be held to that date.

Mr. Rirr . No; we are talking about whether you legislate the
deadline or whether you implement the alternative by some other
way. I think that is a different issue.

Mr. HUGHES. I think we have made it too easy for the mumicipal
and the industrial polluters to make our oceans a cesspool. It has
been cheap; the old out-of-sight out-of mind way is easier. Shouldn't
we consider that type of a deadline. It would say there it is, fellows;
you had better start making the kind of commitments that are neces-
sary to provide a better alternative to, ocean dumping. It seems to
me that if we do not do that, we are going to have all kinds of addi-
tional havoc along our coast; and, of course, we are destroying our
oceans.

Mr. B=Aux. The time of the gentleman has expired.
Mr. Oberstar I
Mr. OnEsTAp. No, thank you, Mr. Chairman.
(The following was subitted :0 -

QuETios or M& BhArUx A") Alqswzs sr EPA

Question 1. What funding level was requested by EPA for the Ocean Dump-
ing Program for fiscal year 1978? For what purposes would these funds be
used? I
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Answer. For fiscal year 1978 EPA requested $8.7 million for implementation
of the Ocean Dumping Permit Program. These funds were to be expended in
the conduct of baseline surveys of the active municipal and industrial waste
dumping sites, drelged material disposal sites, to complete development of the
Biotal Ocean Monitors (a new technology for ocean monitoring), and to initiate
monitoring using thesedevice.

Question 2. After OMB clearance, "what funding level was requested by the
President for EPA's Ocean Dumping Program for fiscal year 1978?

Answer. The OMB "pass back" for the Ocean Dumping Program is $1.4M.
Question 3. If the Ocean Dumping Program were fully funded by the $4.8

million authorized by our Committee, how would these funds be spent?
Answer. If tWe program were to be funded at the $4.8 million level for fiscal

year 1978 andtflscal year 1979 and at $2.85 million for fiscal year 1980, by the
end of 1980; 13 dump site surveys would be completed; 12 EISs on site desig.
nations would be completed; there would be full monitoring of dumping Im.
pact of all municipal and industrial sites, and a series of feasibility studies on
dumping alternatives conducted to determine the most environmentally- accept-
able ones. At a $4.8M level of funding continuing after FY 79, much needed
emphasis would be placed on baseline surveys of dredged material sites, and a
monitoring program for monitoring of dredged material disposal In ocean
waters would be implemented.

Question 4. If the Ocean Dumping Program were to receive a much higher
level of funding In future years, what long-range activities could be carried out
which are not presently possible? ---

Answer. The Ocean Dumping Act, In Section 102(c) gives EPA the authority
to designate critical areas where no dumping Is permitted. At a much higher
level of funding in future years EPA would begin surveying the coastal areas
of the United States to identify those areas which are most ecologically sensi-
tive and should be protected. EPA would then use Its authority under the Act
to protect these areas.

Question 5. How are EPA and Corps of Engineers activities coordinated with
respect to dredge disposal site designations?

Answer. The revised EPA ocean dumping criteria include considerations to
be made in designating dredged -material disposal sites. Where these sites are
designated by EPA under Section 102(c) of the Act, the procedures presented
In the criteria are used. In those cases where the Corps of Engineers cannot
use EPA-designated sites, then the Corps follows its own procedures in consul-
tation with EPA. Working relationships are generally at the EPA Regional
level and Corps District level in specific dredged material permit actions.

Question 6. What will the cost of a continuing monitoring program be for
ocean dumping sites and dredge material sites not phased out?

Answer. After the initial baseline survey and site designation procedure Is
finished, a continuing monitoring program on the designated sites can be Imple-
mented. The cost of such a program using conventional techniques would be
about $500,000 per site per year. If the Biotal Ocean Monitor (BOM) develop-
ment Is successful, as It now appears it will be, the annual cost per site should
not be greater than $200,000. We would not anticipate the need for 'monitoring
all dredged material sites, just those near valuable resource areas ot at which
marginally acceptable dredged material Is being dumped. It should also be
noted that monitoring of dredged material sites would probably cost less htn

-for other sites; however, the acceptable approach for dredged material siteshks'
not yet been developed. A continuing monitoring program for seven industrial
waste or sewage sludge dumping sites would cost about $1.4 million per year,
and a similar program for about 80 dredged material sites would cost about $8.0
million per year. The number of sites in use and requiring monitoring could be
significantly different from these estimates.

Question 7. How would you characterize the pace of activities undertaken by
New York and Philadelphia to ensure compliance with the Ocean Dumping
Criteria by 1981? Are situations similar to the Camden situation anticipated?

Answer. Both the New York and Philadelphia areas are on schedule at this
time to phase out of ocean dumping by 1981. The regions are closely monitoring
the progress being made by the municipalities involved, and will be alerted to
any potential problems which may arise.

Questioan 8. What are EPA's most recent estimates of the range of costs for
sewage sludge disposal by pyrolysis and compostng?
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Answer. The costs of implementing alternatives vary with the individual
communities. With regard to composting and pyrolysis, both of these are
relativ--ei-ew'-prIfocesses and have not been used routinely to the extent that
firm estimates of annualized costs are available. Recent estimates provided by
the State of New Jersey show that, for communities in northern New Jersey,
composting would average $77 per dry ton, and pyrolysis would average $260
per dry ton.

Question 9. The Act requires that EPA submit a report with respect to the
Administration of Title I on or before March 1-what is the status of this
report? Do you know how the Corps and Coast Guard are doing with respect
to their annual reports also due on March 1?

Answer. EPA's annual report for calendar year 1976 to the Congress is in
preparat-ri.-WWe expect it will be submitted within the next three to four
months. The Coast Guard's report is complete, and the Congress should have
already received Jt. As for the Corps of Engineers report, their data collection
phase is completed and writing has commenced.

Concerning the annual report, perhaps the Committee(s) would consider an
extension of the due dates of sixty to ninety days after March 1. Since all
agencies report on the basis of regional or district activities, the data collec.
tion and assimilation phase is rather time consuming, and all may not be
available for inclusion in a March 1 report.

Question 10. EPA's annual report for 1976 gives figures, In units difficult to
compare, for amounts dumped of dredged material and sewage sludge, and
industrial wastes. One is in cubic yards, the other two in tons. I would imagine
that it would be difficult for EPA to keep track of and assess the impact of
ocean dumping if it keeps records in incomparable units. Do you in fact keep
track of amounts of dredged material dumped into the ocean-do you have
detailed records or do you leave this up to the Corps?

Answer. In the past, EPA has accepted the volumes of dredged material as
presented from the Corps of Engineers. The COE now is required to report to
the Congess annually, and EPA's report will no longer incude the table showing
volumes of dredged material ocean dumped. As a matter of interest, to convert
from cubic yards to tons, a multiplication by 1.46 would provide an approxi-
mate tonnage of dredged material dumped.

Question 11. How much of the money appropriated to EPA uder Title I
was allocated to contracts? How much of this was allocated to NOAA? For
what purposes?

Answer. Of the funds appropriated under Title I, EPA expends $700,000 for
contracts and interagency agreements. Approximately $250,000 is transferred
to NOAA for baseline surveys of dump sites. NOAA, in turn, grants a major
portion of these funds to a research establishment such as the Woods Hole
Oceanographic Institution or to Texas A&M for the actual survey work. The
balance of the contract funds (approximately $500,000) is expended by EPA
In contracted baseline surveys, special monitoring studies, and studies of the
feasibility of alternatives.

Question 12. Do you transfer any funds over to (1) the Coast Guard or (2)
Corps for their responsibilities under this Act?

Answer. EPA does not transfer any funds to the Coast Guard nor the Corps
for their responsibilities under the Act.

Question 18. Section 104(b) of the Act authorizes both EPA and the Corps
to assess-permit processing fees. Section 221.5 of the new rules and regulations
allow for two levels of fees--$1,000 & $3,000. Do these fees cover the cost of
EPA's permit program? Does it cover the costs of the testing procedures to
determine if the material complies with the criteria? Do these fee levels apply
to Corps permits also? For what period of time Is a permit valid?

Answer. The $1,000 and $3,000 cost for applying for an ocean dumping per-
mit were established on an estimation of time and effort required to process
and evaluate a permit application. There is no correlation between these fees
and the actuil program costs which vary with the nature of the wastes and the
amount of EPA staff review necessary. It does not cover testing costs as the
burden of proof Is placed on the applicant.

EPA does not issue Corps of Engineers permits. That Is a function reserved
for the Corps by the Congress when the Act was passed.

EPA permits for dumping of municipal and industrial wastes have either a
maximum one (1) year or three (8) year lifetime depending upon whether it
meets the criteria and a special permit is Issued (up to three years) or whether
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the material does not meet the criteria and no feasible alternative presently
exists and an interim permit (up to one year) is issued. As a matter of interest,
do fees are assessed on municipalities which make up most of the existent
permits.

Question 14. Having read NOAA's testimony, they refer to a joint NOAA-
EPA-program to accelerate the development and adoption of alternatives to
ocean dumping. Would you please describe this program? Will this program
deal with alternatives to sludge and industrial wastes and dredge spoil? What
role will NOAA play in the research of alternatives? What expertise do they
bring? Why have they been brought in so late in the game?

Answer. NOAA was made responsible under the Act for research on alterna-
tives to ocean dumping and had no responsibilities In this area prior to that
time. EPA, however, has had a continuing research program on municipal and
industrial waste treatment processes for many years. Research on alternative
means of dredged material disposal is being conducted by the Corps of Engi-
neers as part of the Dredged Material Research Program. NOAA has repeated-
ly stated that it has no expertise In this area and that its role is one of co-
ordinating the on-going work of other agencies. The major funding to accelerate
alternative development for sludge disposal is through the EPA Construction
Grants Program, since alternatives must be selected on a case-by-case basis.
The program referred to by NOAA will bo described in their annual report to
the Congress.

Question 15. What other Interagency arrangement do you have both formal
and informal with respect to this Act? (I am aware of the interagency agree-
ment between the Corps and Coast Guard.

Answer. Early in the program the Ocean Dumping Interagency Coordinating
Committee was established and although it meets formally only infrequently,
close coordination among the members Is maintained on a continuing basis.
EPA and NOAA have a formal interagency agreement on conducting baseline
surveys.

Question 16. What level of funding was requested by the Ocean Dumping
Program within EPA (i.e., the actual program request before it was processed
by the agency).

Answer. The following table indicates the funds requested by the program
office and those received.

(In millions)

Fiscal year-

1973 1974 1975 1976 1977

Authorized ------------------------------ $3.6 $5.5 $55 $5.3 $4.8
Requested ...................................... 3.6 5.5 5.5 5.3 4.8
Received ........................................ 3 1.3 1.33 1.31 1.4

Mr. Bmux. I would like yonto stay while Mr. Wallace presents
his testimony in case there are any points on that.

Our next witness is David Wallace, Associate Administrator, Ma-
rine Resources NOAA.

Dave we welcome you and we have a copy of your testimony and
you may proceed as you see fit. _.

STATEMENT OF DAVID H. WALLACE, ASSOCIATEADMINISTRATOR
FOR MARINE RESOURCES, NOAA; ACCOMPANIED BY JOSEPH W.
ANGELOVIC, DIRECTOR, MARINE ENVIRONMENTAL PROTECTION
OFFICE -

Mr. WALt LC. Thank you, Mr. Chairman.
Mr. Chairman, I have with me Dr. Joseph Angelovic, who is in

charge of our Marine Environmental Protection Office and he is here
to asist me to answer specific questions.
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Mr. Chairman, members, of the subeommittee-subcommittees, I
should say, I appreciate this opportunity to appear before your sub-
committees to discuss the implementation of titles II and III of the
Marine Protection, Research, and Sanctuaries Act of 1972.

Under title II of the act, Congress assigned to the Secretary of
Commerce, who by delegation assigned to the National Oceanic and
Atmospheric Administr4ion, NOAA, responsibility for initiating
comprehensive and continuous programs of research directed at the
problem of ocean duming and Mso at the need to better understand
and predict the long-term consequences of man-caused alterations of
ocean ecosystems.
. Section 204 of the Marine Protection, Research, and Sanctuaries

Act authorizes funds to be appropriated to support the research pro-
visions of sections 201, 202, and 203.

Specifically, section 201 provides for initiation of a program of
monitoring and research regarding the effects of dumping of mate-
rials into ocean waters; section 202 provides for a research program
into the long-range effects of pollution, overfishing, and other man-
induced changes to ocean ecosystems; and section 203 provides for
the promotion of programs of research for determining means of
minimizing or ending ocean dumping, as you so well summarized in
your opening statement.

The original funding authority under section 204 was $6 million
annually for fiscal years 1974 through 1976, and by amendments,
funding authority was set at $1.5 million for the transition period
July 1 through September 30, 1976, and $5.6 million for fiscal year
197R.

Through fiscal year 1976 no funds had been appropriated under the
section 204 authority; however, beginning in fiscal year 1974, NOAA
has reprogramed $300,000 annual to provide funding for research on
ocean dumping under section 201.

The initial program was designed to obtain information on the
desirability of ocean disposal of waste materials off the edge of the
Continental Shelf.

In fiscal year 1977, $1.1 million was appropriated under the see.
tion 204 authority to support a section 201 program within the frame-
work of a March 1975 EPA/NOAA Interagency Agreement on
Baseline Surveys of Ocean Dumpsites.

Under this agrement? EPA identifies its requirements for dump-
site surveys an. evaluations for guiding Agency regulatory decisions
and for preparation of environmental impact statements. NOAA de-
velops detailed study plans and conducts the necessary baseline char-
acterization studies. The agreement also provides for close EPA/
NOAA collaboration in establishing work priorities, scheduling,
funding, and processing and reporting of resultant data.

Durmg fiscal year 1.' 7, NOAA is carryig out characterization
studies at two dump sites in the Gulf of Mexico--the Galveston
and New Orleans dumpeites-and is continuing the investigations of
deepwater dumpsite 106, which, as was indicated earlier, is about 90
miles east of the New Jersey and Delaware coastline.In his fiscal year 1978 budget the President has requested an in-
crease of $1 million in funding for this program. In fiscl year 1978,



405

two more dumpsites, one off Puerto Rico and another site not yet
determined, will be investigated.I The expanded program in fiscal year 1979 will include (a) addi-
tional dumpsites to be studied as agreed to between NOAA and EPAand the Corps of Engineers, and (b)monitoring of previously studied
dumpsites, to ascertain environmental quality changes in the receivingwaters, in order that EPA and the corps can be advised concerning

continued ocean disposal.
In addition to the section 201 program, I would like to bring tothe attention of the subcommittee the ocean dumping research activ-

ities carried out by the MESA New York Bight project.
The MESA work, which is not funded under section 204 of theact, has centered on the sewage sludge disposal problem in the bight.The research effort to date has included a aetailed characterization ofthe existing sewa, sludge dumpsite and studies of two possible al-

ternative sludge is al areas located about 60 miles out from the
bight apex.

The MESA project is presently working on the following areas:interactions of dumped sludge with the affected portions of the watercolumn; the relative contributions from rivers and shoreline dis.charges to the overall contaminant loading on the bight; nutrientcycliMg; prediction capability; and development of a long-term mon-
itoring program for the New York Bight.

NOAA's Office of Sea Grant also sponsors studies concerned withocean dumping. In fiscal year 1976, for example, five studies weresupported at five different universities with an average funding level
of $20,000.

Mr. Bmtrx. Excuse me for interrupting,
I know we have reports throughout the bight are& How muchmoney has been spent on monitoring the New York Bight area?
Mr. WALLAc The ocean dumpmg-related studies by MESA upuntil now have been somewhere between $2.5 million and$.2 million

for the last 8 or 4 years. So that I would guess the total amount is
probably in terms of about $18 million.

Mr. Bnmwx. The total on the MESA project?
Mr. WALAC. No, that is not qute all of the MESA project-ao-

tually about 70 percent of the MESA budget. I think I can give you
the speifio numtm

In fiscal 1978, we estimated that some $2.4 million of the MESAproject was spent on ocean, dump research. In 1974, $2.6 million;In 105, $8.2 million; and i1976 $4.2 million plus $800,000 duringthe transition quarter' went for this research in the New York Bight.
Mr. BWAtx. Strictly limited to ocean dumping in the Bight ?

0nMr." g u Aa Empasizing directly this problem of ocean dump.
r. Bwurx. All right. Proceed.

Mr. WALtAc. With respect to section 202 studies on long-term ef.fects, NOAA plans to begin implementing in fiscal year 1978 a co-
oreqiremenprthe of research, designed expressly to meet the

The President requested a total of $600,000 in his fiscal year 1978budget, which will be used to plan this program and to provide for
initial imple tion.
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. NOAA already has a number of research programs and activities
in progress which contribute significantly to the objectives of the
section 202 mandate. These include regional studies of ocean pollu-
tion like the MESA New York Bight project, research into the effect
of heavy metals on marine organisms, and the possible effects of
offshore oil and gas development on the marine ecosystem.

Part of the fiscal year 1978 effort will consist of integrating these
ongoing activities with new programs. The major initial focus of
NOAA's section 202 program will be on marine oil pollution.

In fiscal year 1978, NOAA plans to carry out studies of the effects,
both chronic and acute, of petroleum hydrocarbons on marine biota
and to improve on our present capability to predict the effects of and
behavior of oil in the marine ecosystem. Such studies include both
laboratory and field tests and involve -the examination of critical
species and the processes that may influence the distribution and
concentration of hydrocarbons.

By fiscal year 1979, we anticipate that this program will be suffi-
ciently well al6ng that we can, in addition to expanding the oil pol-
lution work, initiate complementary research addressing the long-
term effects of nonpetroleum related pollutants and other man-
induced changes to marine ecosystems. Such an effort during fiscal
year 1979 will entail the clear delineation of the scope of such studies,
an evaluation of existing data bases and ongoing programs, and a
priority list of recommended studies. .

Finally, concerning the section 203 responsibility which is to en-
courage the development of alternative methods of disposal of wastes
now being dumpedin ocean waters, NOAA, in close coordination with
EPA, is now developing a joint NOAA-EPA program to accelerate
the development and adoption of such alternatives.

The planned NOAA role is that of supplementing EPA support
to municipal waste treatment authorities in EPA regions II and III
for the purpose of expediting the development and adoption of suit-
able land-based alternatives to the present dumping of sewage sludge
in the New York Bight and off the Delaware/Maryland coasts. An
EPA-NOAA interagency agreement which will guide this coopera-
tive effort is now under development. For fiscal year 1978, NOAA
has already initiated discussions with EPA to carry out the legisla-
tive responsibility to investigate and develop ocean dumping
alternatives.

As you know, Mr. Chairman, for the past 8 years we have been
deferring to EPA concerning research on ocean dumping alternatives.
We now feel that we must step up our own participation, and these
are the steps we plan to take.

I now want to discuss with you title III of the act which is also
assigned to the Secretary of Commerce and which has been delegated
to OA.

Sections 801, 302, and 303 authorize the Secretary to designate,
acquire, develop, and manage marine sanctuaries. Section 804 author-
izes funds to be appropriated to carry out the purposes of title 11I.
The original funding authority under section 304 was $10 million for
fiscal year 1972 through 1975 and by amendments, funding authority
was set at lower levels of $6.2 million for fiscal year 1976, $1.55 mil-
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lion for the transition period, July 1 through September 80, 1976,
and $0.5 million for fiscal year 1977.

Through fiscal year 1977 no funds have been appropriated under
the section 304 authority; however NOAA has made limited use of
other funds to carry out some of the provisions of title III.

The potential of title II for protecting significant national ocean
resources has been demonstrated with the administration of this
authority. Let me review briefly the accomplishments.

The Nation's first marine sanctuary was established on January 30,
1975, off the coast of North Carolina and provides protection of the
wreck of the U.S.S. Motor.

The effect of this designation has been to give NOAA control of
research conducted on the wreck. Without the marine sanctuary des-
ignation, and the regulatory authority granted in section 302(f), the
wreck of this historic vessel could have been damaged by souvenir
hunters or poorly designed research activity.

Protection of a different sort of national resource is provided at
the second marine sanctuary, the Key Largo Coral -Reef in Florida,
adjoining the John Pennekamp Coral Reef State Park.

The designation of this sit6 in December 1975, has helped sub-
stantially to prevent the destruction of this fragile coral reef. We
are providing protection, at an annual cost of $55,000, over approx-
imately 100 square miles of living coral which had become a target
of souvenir hunters and which was threatened with extinction.

The 'Coast Guard has the responsibility for patrolling the coral
reef sanctuary for us. While the emphasis to date has been on public
education of people caught violating sanctuary controls, if prosecu-
tion is deemed necessary, section 303 provides authority to do so andl
in fact, a number of charges have been filed. NOA.A provides $25 000
annually to the State of Florida to support its management efort
in the sanctuary.

We have received a number of proposals to designate other areas
as marine sanctuaries and we are presently processing these nomina-
tions.

Mr. Chairman, This concludes my testimony.
Mr. BREAUX. Thank you, Mr. Wallace, for your testimony.
I understand what you are saying; that section 201 was adminis-

tered by transferring funds of $300,000 from some .place in
NOAA-

Mr. WALLACE. Yes, sir.
Mr. BWAux [continuing]. And also by the MESA project?
Mr. WALlACz. That is right.
Mr. Bnimux. The MESA. project is a line itemI
Mr. WALAoCr. That is right. It was designed to study basic ocean

processes and back in 1971 we made the choice that the first MESA
effort would be in the New York Bight, obviously because of the
critical nature of that whole area.

Mr. BitEAux. The New York Bight area, that is approximately $10
million that you say was spent on ocean dumping in the New York
Bit area.

P r. WALLACE. Yes,
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In fact, there was more spent on the 'udy and all of it in one way
or another relates very directly to the kind of things that are con-
temrplated in this act.

Mr. Bmiux. Mr. Wallace, I notice on page 3, you are talking about
fiscal year 1979; I guess under section 201 they are talking about
spending money for additional dumpsites.

Mr. WALAc. Yes, sir.
Mr. BPAux. Can you explain that? Because 1979 will be close to

the time that we hope we will not be dumping too much and we will
be spending money in 1979 looking for a dumpsite; is that a wastedexpenditureIMr. WALLACe. Mr. Chairman, I really cannot tell you how many

dumpsites there are that fall in this category but there are quite a
few of them. It was the intention to look at as many as possible in
as short a space as possible so that EPA would have the kinds of
basic information on which they could make their decisions. The

'rate at which one can look at these depends upon the funds that are
available.

Mr. B=.Aux. Is the search for additional dumpsites in fiscal 1979
proposal going to include dredge material as well as the sewage
material?

Mr. WALLA(m. No; I think basically these are for sludge dsposal,
although there could be some for dredge material.

Mr. B1nux. It is very important and I think that we need a re-
sponse to that. If not now, if it cannot be given to the committee at
this time,- we would like the information at a later time. Because I
think it is an important point, sir.

Mr. WAwLACr. Mr. Chairman, I am told that probably one site in
1979 will be dredged spoil disposal.

Mr. Bmaux. The committee would like to be kept closely informed
of the progress in this particular area.Mr. WA cA I can assure you that we will do that.

Mr. BREAux. On page 5 of your testimony, I see that you are talk.
ing about major initial focus of the 202 program will be on the ma-
rine oil pollution study, in fiscal year 1978.

Now, I am glad we ae studying oil pollution, but are we not study-
inthe potential effects of oil pollution in a number of different areas
wherewe might better be studying ocean dumpingl

Mr. WALLaC f..M. Chairman, there are two main reasons that we
are looking at this problem: First, we feel that there are some rather
specific things that we need to know about the direct effect of cer.
tain kinds of hydrocarbons on marine organisms themselves.

Mr. BRWA7x. Are we not doing that today with another agency
Are we not studying the effects of hydrocarbon pollution to death,
and I am glad we are conducting these studies; I know it is necessary
but I do not want to be duplicating efforts of other Government agen-
cies in this area.

Mr. WALLAoC. I think I can assure you that we are not duplicating.
As a matter of fact personally I feel that this is an important adjunct
to what has already been done. Second we are going to be looking
at the whole system in the Puget Sound area and that is where the
focus of the study will be in this coming fiscal year.

We believe that because of developments in the Alaskan area of the
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oil resources there, adequate use of Puget Sound is one of the possible
alternatives. This is an important study which ought to be carried out.

Mr. BuAux. The final point I would ask, on title III, is NOAA
requesting funding for title III or is NOAA requesting zero
funding

Mr. WALLACE. We have not requested funding for fiscal year 1978.
Mr. Bimtux. Why not?
Is it just a recognition on your part that there is only so much

available?
Mr. WAI .r C Yes.
Well, Mr. Chairman, up until this time, requests for such funding

had not been cleared by the administration and therefore we made
no request for fiscal year 1978.

Mr. BREAUX. What about the concept of putting sanctuaries pro-
grams in the Coastal Zone Management Act I

Mr. WALcCE. Well, there are parts of this, as you know, in the
Coastal Zone Management Act and, as a matter of fact, we put the
responsibility for the management of the marine sanctuaries pro-
gram in the Office of Coastal Zone Management. That way the sanc-
tuary activities would be incorporated into one office and I think
from an administrative standpoint that is wise.

Mr. BREAUX. I would like someone in your shope to consider the
possibility, if we put it in there-I do not like to see authorized pro-
grams die a natural death because they never become funded. It does
not do us any good. It could be funded under the Coastal Zone Act
if you put it over there.•Mr. Oberstari

Mr. OmRRsTAR. Thank you, Mr. Chairman.
Last year, at hearings that this committee had held, the mayor of

Ocean City, Md., testified about the sludge moving past his city's
beautiful beaches and affecting the city's tourism; he cried out for
assistance and relief, said that the Federal agencies were not doing
much to help them meet their problem.

I notice on page 5 you say under your 203 program you are going
to study alternative methods of disposal of waste and then you talk
about land-based alternatives.

Does land-based alternatives mean very much study put some-
thing on land, it seems to me. The Corps of Engineers bag already
done very extensive projects in M higan with lana disposal of waste.

Could you be a little, more speciff about this and tell me more
about what kind of studies, what kind of alternatives have°'been
studied under this section?

Mr. WALLA c . Well as I said earlier, up until right now we bave
been deferring to the Environmental Protection Agency which is ac-
tively. engaged in studies of this kind. We felt that the studies that
they were doig focused on the kinds of needs that were required by
section 203 and I still believe that is the fact.

On the other hand, we 'have a specific responsibility under the
law to be involved in this program and therefore we are trying to
develop very close liaison with EPA so that we can address
problems in a realistic way.

I would think, though, t at we would not be asking for large sumn
of money for researcil because I rather agree with you that the on-

94-4--7-7



410

going studies by EPA and the Corps probably are basically the kinds
of studies that are needed. We are going to be involved in looking
at the balancing of these in terms of the alternatives themselves,

Mr. OBERSTAR. So the answer to my question is you have not un-
dertaken any studies; you have deferred to EPA and let them carry
the ball on this?

Mr. WALLACE. Yes. But we have been watching very closely the
studies they have been making.

Mr. OBERSTAR. Mr. Chairman, could I ask Mr. Rhett how much
money EPA has spent in the last 5 years on ocean dumping alterna-
tive studies?

Mr. RiHET. On the sludge alone, Mr. Oberstar, it is about $14 mil-
lion; $11 million has been spent on step 1, planning grants under
section 201 funding, out of Public Law 92-500

There is in the neighborhood of $3 million a year that is in straight
research.

Mr. OBERSTAR. What do you do with the funds from NOAA if they
turn part of this $2.7 million over to EPA?

Mr. RHETT. I think where the major effort would be needed would
be in the phasing out of certain of the industrial wastes. This area
could be studied further.

There are many, many questions, I still believe, relating to disposal
on land, _particularly because of the toxics and heavy metals problem'.
,Mr. OBEnSTAR. Well, I think it would be very helpful to this com-
mittee if we would have a listing of say the three most promising
on-land disposal projects that EPA and NOAA have together sup-
ported so that we can get an idea of just what i$ being done with
these research funds.
I The only thing that comes to my mind-and I have been involve&

with his program for a good many years-is the Muskegon project
and that was done by the Corps of Engineers.

Mr. RHErr. The M Iuskegon project is in a different category which
involves land spreading of effluents. We have about 100 of these proj-
ects around the country. But when we start to handle not the effluent
but the sludge which is a different problem, the best projects on land-
based desposal are developed in studies by the Department of Agri-
culture, Chicago's Fulton County, which is a very, very good one;
and there are a whole series of these, both landfill; we have six or
seven pyrolysis projects, research and development ones on using the

1udge for energy. But I think we ought to make a distinction be-
tween the Muskegon project, which is land treatment of effluents and
the ocean dumping problem, which involves sludge.,:

Mr. OBEBSTAR. Yes.
I am very clear on the distinction but I mention it because as a

land-based alternative it is the only one I know of that has been at-
tempted and I know of nothing that has been done with sludge; and
I would appreciate it if you could submit for the committee details
on these studies. It kind of helps us in what we are doing to know
,where you are going with your research programs.

Mr. RE'r. Right. We will furnish the list of these.
In addition, there are a couple hundred land treatment sites besides

.the one in Muskegon..*
[The following was received for the record:]
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SLUDGE MANAGEMENT STUDIES FUNDED

The following tables indicate the status of sludge mnaagement studies funded'
under Step I Construction Grants (1), as well as major research projects on
municipal sludge technology and health effects funded under EPA Research and
Development Programs (2).

(1) From R. K. Bastian, Municipal Sludge Management: EPA Construction
Grants'Prograln. An Overview of the Sludge Management Situation, Municipal
Construction Division, Office of Water Program Operations, U.S. Environmental
Protection Agency, Washington, D.C. EPA-430/9--76-009 (MCD-30) April
1976, p C-i.

(2) Froin D. J. Ehreth, Municipal Sludge Management: Problems and R&D,
Waste Management Division, Office of Research and Development, U.S. En-.
vironmental Protection Agency, Washington, D.C. Presented at a Conference on
"Evaluation of Current Developments in Municipal Waste Treatment," Balti-
more, Maryland, January 26 and 27, 1977.

Status of Step I con truction grants '-fundcd sludge management studies
Region:

I. Greater Boston (MDC) ----------------------------- $90,000
Putnam, Conn (several others requested) --------------- 7,500

It. Interstate Sanitary Commission (phase I completed)--- 500,000
Washington, D.C. (finalized December 1975) ----------- 100,000

III. Beltsville, Md. (demonstrating composting facility) ---- 1,067,250
IV. None; Winston Salem possible in future

V. MSD Chicago --------------------- ------------ 1,734,000
Madison, Wis. _-- .160,000
Hammond, Ind. ---------------------------------- 30,000

VI. Houston (mostly sludge) ------------------------- 1,000,000
VII. None

VIII. Metro Denver ,-----------------------------------14950
IX. Los Angeles (into 2d of 3 years) -------------------- 2,000,000
IX.' Bay Area (recent start) -------------------------- 2,000,000
IX. Orange County (pyrolysis demonstrating) -------- -2,000,000
X. None; Portland and Spokane possible

Total r 11,000,000
I Step I construction grants funds or related Federal/State matching funds.
sGrant award pending.

TABLE 1. MAJOR PROJECTS FUNDED IN MUNICIPAL SLUDGE TECHNOLOGY AND HEALTH R. & D. PROGRAMS

tin thousands

Funding level
•. Projected

Fiscal year Fiscal year fiscal year
Task description F 9 F 9ca Poet

Procesing and treatment:
a Disinfection/stabilization (includes irradiation and composting).. $665 $300 $291

(b Dewaterin. ..._ --------------------------------------- 265 120 --------
Heas trtmen----ss-------------------------------------138_ 190 0

c Metals extraction processes--------------------------------------- 155 100
(e) En$ineerin , economic sociological evaluations, and planning 285

documents (EBSE, GB) ............................................................... 285
Conversion processing:

a Fuel substitution --------------------------------------- 380 ............................
- (b) Pyrolysis ........................................--- .- 205 350 .... ......

(€) Nontermal processes ------------------------------------ 450 100 61
(d) EESE, GD----------------------------------------8 -
() Environmental effects --- ---------- --------------------------------------------- 200

Utilization on land:
(a) Agricultural land----------------- --------------------- 231 52 416
(b) Ronovalon of improverished land-.... ---. -------------- . 100 100 10..
(c) Nonoo crops ---------------------------------------- 78 78..... 6d Disposal . -------------------------- ------------- 50 82 5( EESEGD ........ __. 7
() EEEG --- &--------------------------- ---------- 507

Other Projects--------------------------------------------------89 89 132
.. .-hous ----------------------------------------------------"--- 510 630 565

Subtotal -------------------------------------------------- 3,080 2, 770 2,325
Health --------------------------------------------------------- 6 8 558 620

Total ----------------------------------------------------- 3,148 3,328 2,945
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Mr. OBERSTAR. If I have any time remaining-no time remain-

One minute?
Mr. BRmkux. One question.
Mr. OBEaSTAR. One final question.
What will NOAA do with the $2.7 million if EPA is going to be

doing the substantive work I Are you goingto be watching them
Mr. WAmAcE. I think there may e abit of confuion as to what

NOAA's funds are going to be expended for. In fiscal year 1978 under
section 201 we plan to spend $2.4 million to do the baseline studies
on the dumpsites of concern to EPA. This sum includes $300,000 in
reprogrammed funds, the fiscal year 1977 appropriation level of
$1.1 million, and the fiscal year 1978 increase of $1 million pro-
posed by the administration. This increase recommended in the
President's budget if approved by the Congress will enable us to
add two dumpsites to our baseline study program and evaluate two
coastal areas proposed to be used for at-sea incineration of organo-
chlorine wastes. Finally, the administration has requested $600,000
for fiscal year 1978 to be used to begin implementation of the sec-
tion 202 mandate.

Mr. OBERSTAR. Thank you.
Mr. BREAUX. The time of the gentleman has expired.
Mr. Forsythe?
Mr. FORSYTHE. Thank you, Mr. Chairman.
Mr. Wallace, you say in studies on dumpsites that there is one,

only one for dredge material; the rest of the studies are still in
regard sludge dumping; is that correct?

Mr. WALLAmE. That is right, sir.
Mr. FosrtHE. You have got a backlog of something like 120

dredge sites to be studied?
Mr. VALLACE. I think it is unlikely that we will be looking at all

of these and, as a matter of fact I personally do not believe that if
we are actually going ta be phasing down ocean dumping, that it
will be necessary to involve all of these dredge material sites. On
the other hand, it seems that there are some that need intensive study.

Mr. Fopysrrl. Under this terrible pressure of time that we have,
I am not going to cover-the ground that I would like to.

Are you studying the New York Bight site?
Mr. VAcLA. Yes, sir.
Mr. FoRsYTHE. Your studies show that it is now over stre.sed?
Mr. WALLACE. Well, I have to get back to which site are we dis-

cussing
Mr. FORYTHE. Under the current 12-mile Bight site.
Mr. WALLACE. Oh. The 12-mile site. Yes, sir.
Mr. Congressman, this site has been under stress for quite some

time, as you well know. We recommended, however, about a year
-and a haf a o as a result of the studies that we made in the New
,York Bight that the site be retained at its current location and that
was after looking at two alternative sites some 60 miles offshore.

Mr. FoRsrrHE. That brings me to that point in your testimony.
You are talking about 60-mile sites, and they are off of Middle
Jersey and Long Island?
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Mr. WAt AcE. One was off of New Jersey and one was further
off of Long Island.

Mr. FORSYrHE. What was the situation with the 106 studyI
Mr. WALAcF. DWD-106 has been under study since fiscal year

1974 by reprograming of money and we have been looking at this
site continually since that time.

As far as we can tell the impact of the dnping that has taken
place in DWD-106 up to this time has had a minnal effect.

Mr. FORSYTHE, Well, you obviously refer to Camden's dumping
there; it is relatively insigificant at this time. But any proposal to
move New York to 106 is a different animal.

Mr. WALLACe We have not recommended that, Mr. Forsythe.
Mr. FORyTHE. I am glad to hear that. But do we not come back

with the same thing that I was concerned with NOAA, still studying
dumpsites?

Now, what are you doing to study the cleaning up of sludge, par-
ticularly the problem of toxics and heavy metals?

Are you investigating that in any of your work?
Mr. WALLACE. We certainly have been looking at the toxic things

in these sludges because we believe they have or can have a very
deleterious effect upon the marine ecosystem and the organisms
therein.

So far we have not done studies which would indicate how these
toxic materials can be extracted from the sludge, but I believe that.
EPA has been looking at this as part of their overall studies.

M r. FORSYTHE. Should not our overall efforts be really directed at.
these kinds of problems of how we are going to solve the problem-
and not just spending all that time and money on how we are going;
to move it?

Mr. WALLACE. Mr. Forsythe, I think we would all agree with you.
I think EPA would agree and certainly we would agree that if we
can remove the toxic materials from the sludge it certainly opens up
a much more viable way to deal with disposals.

Mr. FORSYTHE. Is there a legislative problem here in terms of the
direction you are going I

Mr. WAu..E. I do not think there is a legislative problem; but
there is a matter of funds that are available to us.

Mr. FORsYTHE. I am trying to tell you or suggest maybe some of
the funds for th~se studies of alternate sites should be directed at the
removal of toxics, or heavy metals; that is going to be a problem on
land and oceans.

Mr. WALLAC. I hear you and I am aware of that.
Mr. FoRsYTHE. Thank you.
Mr. irmEAUX. Mr. hugies?
Mr. HUGHES. Thank you, Mr. Chairman.
Mr. Wallace, getting back to the MESA study once again, last year

there was under consideration an effort, at least you were looking at
two alternative dump sites, one north and one south in the existing
New York Bight. It was your recomemndation, I believe, that the site
not be relocated; that it be retained at the present 12-mile site.

Mr. WAut Rw. Yes.
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Mr. HUGHES.-Are you still looking at the possibility of moving that
site?

What is the present status of that study?
Mr. WALLACB. As far as we are concerned, we are still maintaining

the same position that we had earlier. We had anticipated that there
would be the elimination of ocean dumping at that site in 1981, as

had been indicated by the Environmental Protection Agency, and

obviously we supported that position and did so at the hearing of
this subcommittee on Long Island this past summer.

Mr. HuoHES. So that the position of NOAA has not clanged? You
still favor retaining the existing diunpsite?

Mr. WALLA CF. At the present time we see that-we feel that any
change would just spread further the problem that we have here.

Mr. HUGHES. This would just contaminate an entirely new area,

No. 1, and not really do anything by way of rectifying any existing
dead area; is that basically-

Mr. WALLACE. That is our feeling.
Mr. HUGHFS. Is that still your feeling?
Mr. WALLACF.. That is what our research seems to have indicated.
Mr. HuGHES. Previously, on page 3 of your testimony, you referred

to looking in 1978 at two more dumpsites, one off Puerto Rico and
another one not yet determined.

What is the approximate location of that site not yet determined?
I hope you are not going to have it off of Atlantic City.

Mr. WALLACE. Let me answer first and then I would like to consult
with our EPA people.

We make these decisions as to the selection of these sites after EPA
tells us the ones that they consider of critical importance, those that
need immediate attention.
* Mr. HuGnEs. What I am trying to find out is where is the problem?

You obviously know where the problem is and you have to be
within a reasonable distance of a problem area. I am trying to find
out where the problem areas are.

[Pause.]
Mr. WALLACE. I am advised that this is either an incineration site

or dredge material site and that under no circumstances would it be
off of New Jersey.

Mr. HUoiES. I just get the feeling in looking at your appropria-
tion figures over the last few years that you have really been under
financed when it comes to studies.

I believe your testimony was that you had $300,000 available really
to study the effects of postdumping.

Mr. WALLACE. Which was not appropriated, incidentally, for that
specific purpose.

Mr. HuGHES. Transferred from other funds.
Mr. WALLACE. Yes.
Mr. HuGHEs. -So that really you have had very, very little oppor-

tunity to really study the effects of either ocean dumping or other
types of pollution out of particularly the New York Bight area?

Mr. WALLACE. That is correct, sir.
Mr. HUGHEs. And what you have done has been rather shallow to

date?
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Mr. WALLACE. Well, I would not say that because I do not really
believe that is true, particularly in terms of ocean-dumping in the
New York Bight. We diverted a very substantial amount of mony
from our Marine Ecosystems Analysis (MESA) studies to address
this ocean dumping matter, particularly the sludge dumping matter
in the New York Bight. We have spent approximately $18 million
through fiscal year 1976.

Mr. HUGHES. Well, as I understand it, ocean dumping in the New
York Bight is just a very small portion of the overall problem.

How much raw sewage goes into the Hudson River every day?
Mr. WALLACE. I am afraid I am going to have to defer to EPA for

this; but I believe it is in terms of half a billion gallons per day that
still goes into that system.

Mr. HUGHES. I wonder if we could get the answer? You have that
figure?

Mr. RH Tr. I believe it is 250 million gallons a day from New
York and there is an additional amount coming out of New Jersey.

Mr. WALLACE. I believe the total amount is close to one-half billion
gallons.

Mr. RHErr. I think when you add New Jersey that number may
be correct. I remember the untreated discharge -for New York was
250 million gallons per day. I believe New Jersey put in about the
same amount.

Mr. WALLACE. SO it is a major factor.
Mr. HUGHES. And over what period of time has NOAA really

been looking at the overall effect upon the ecosystem of raw sewage
and the ocean dumping?

Mr. WALLACE. Well, this has been part of the study which has
been involved since this started, theo MESA project started in 1973,
and that 'had a very substantial influence upon our recommendation
concerning relocation of the dumpsite because it is the total pollution
problem in the New York Bight that is the real problem and not
just only sludge dumping alone. It is the question of how we manage
the total pollutant load on the Biglht-waste materials from all
sources.

Mr. HUGHES. Has the funding level been about the same, about
$300,000 each of the years since 1972?

Mr. WALLACE. No. It has been somewhat different. Our total
MESA studies started out I believe with a budget around $3 million
(including vessel costs) and that was for the study of the ocean
processes in the New York Bight, approximately from the mouth
of the Delaware River to Block Island, a substantial area. We
diverted substantial funds to the problem of sewage sludge dumping
and lately have been focusing more and more on the real crux of
the problem, which is the total pollution load on the bight.

Mr. HUGHES. What I am trying to find out, is there some thing
that I can look at which indicates to me just what effects oeean
dumping and raw sewage disposal into the water off New York and
New Jersey has upon the ecosystem ? Is there something that I can
look at which is a product of your study over these last 4 yearsI
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Mr. WALLACE. Yes. Congressman there are two or three such docu.
ments and we would certainly be °il;ppy to make them available to
you.

Mr. Huonis. I would appreciate that.
[Note.-The documtnts were supplied directly to Mr. Hughes.]
Mr. Fosnrmru Would the gentleman yield I _
This is a committee -report on the 'hearings eonduoted last year and

here are some charts that show just the proposed effects of sludge
versus waste water plus all these other contaminant inputs in the
New York Bight.

Mr. WALLACE. Yes. I think it is well documented.
Mr. HUGHES. Yes. I thank my colleague.
Mr. WALLACE. We will be happy to supply you with appropriate

documents.
Mr. BRzAux. The time of the gentleman has expired.
Mr. Akaka?
Mr. AXARA. Mr. Wallace, from what you have said the research

effects, would you say that your research duplicates or EPA dupli-
cates your research ?

Mr. WALLACE. No; I would not say that. I do not believe that is
true. As far as the kinds of studies that we are carrying on, EPA
is doing very little; whereas in such things as research on alterna-
tives to ocean dumping, the study of how you handle waste, EPA
has been primarily doing that research. I do not believe that there
has been substantial duplication.

Mr. AYAA. I am sure that EPA and NOAA and other agencies
have at heart the eternal existence of human beings.

It seems to me that toxics and whatever materials that emerge from
-:- dumplings may eventually affect mankind. I also understand

that you are engaged in long-term long-range research.
How long-range io your research?.
Mr. WALLACE. Well, I guess what we think of in terms of long-

range research would be to study te oceans over a long period of
time so that we could understand the changes in the oceans t hit are
taking place. I have not thought about it in terms of a specific timelimit.

I would think though that even in baseline studies, which we are
doing, for example, in the Gulf of Alaska, we would think that you
woulM nead severalyjears in order to get the changes that take place
Segaially s. wel -as in different years$ but conditions are different
from year to year.

So 5 years or more would be, I guess, what I would consider long
term.

Mr. ALx4A. Thank you.
Mr. Bmmux. Thank you.
Mr. Pritchard I
Mr. PrCHAIID. Thank yo, Mr. Chairman.
Niee to see ywi agin, Davc. I realize that the problems in Puget

Sound seen small right now compared to the New York Bight Ne*v
Jersey, and problems on the east coast; but I want to encourage yon
to continue your studies because there are some very important long-
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range aspects, not only because of the policy of Alaskan oil coming
Into thf4 area, but also because I do believe that there are some areas
where dumping in the ocean is proper.

The gentleman from Hawaii has a very important stake i this
and so do those in California ;E- ry area of the country has waste
material and it does not go away and it does not do any good- to say,put it in somebody else's backyard; do not put it in mine; and there
are trade-offs here; and when you burn it, or whether you dump it
in landfills, there are still problems and. I think it is a mistake tothink that the ocean does not have any part to play in the scheme.

I think you k.now what I am talking about as far as problems inSeattle and particularly Orange County and also Hawaii. So I want
to encourage you to maintain those studies and, if they get lost be.cause of some of these immediate problems I hope you will put upa signal flag so that some of us who are not on the east coast willstand up for other studies that are needed, studies that are terribly
important for the long-range problems of this country.

Mr. WALLAC. Mr. Congressman, I certainly think that the studieswe have planuied and are begnni i Puget Sound are important.
It is a different kind of system. We have to understand this systemand we would certainly hope to have the opportunity to pursue it ifwe can get sufficient funds. We will do what we can with the funds
that are available.

Mr. PRITCHARD. Thank you.
That is all the questions I have, Mr. Chairman.
Mr. BRFAUX. Thank you, Mr. Pritchard.
Mr. StuddsI
Mr. STUmDS. No questions, Mr. Chairman..
Mr. BREAUX. Mr. Evans?
Mr. EVAN. Thank you, Mr. Chairman.
I would like to join the gentleman from LouIsiana and Mr.

Forsythe in their concerns in looking for alternative dumping sites
as late as 1979.

I think we should be looking to permanent solutions to the prob.lems and when I asked the gentleman from New Jersey to yield, Iwas going to ask a question of Mr. Rhett; but I can ask it of you.
We are talking about that negative impacts ocean dumping mighthave; and I was going to ask the questi-n of what is the cumulative

effects of ocean dumping? You can boil water and there can be noreal assesment as to when it is going to start to pop off but once it
does, you have really got a problem..

Mr. WLAcU. Conressman, I think there is no question but thatthe history of contamination of our waters in the United States hasbeen one where a little bit was no4 much and it probably did not have
too much effeL But the cumulative effect in some parts of the United
States has destroyed the capabilities of our streams. The same has
been true of our estuaries and the same potentially is true of ouroceans a well. So that there is no question about it that there comesit point where the system no longer can deal with the havoc. This isthe niror problem tho we are facing riWlt now.

Atr. Evqs. I agree. There is a limit beyond which even the oceans
can absorb.
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Mr. W;VLLACH. Yes; and I think some people have thought in the
past just as we once thought that our oceans were infinite in terms
of fishery production. We know now that is not true, and I think it
is also not true in terms of the capacity of the ocean to absorb con-
taminants.

Mr. EvAns. I am glad you feel that way and I hope that impres-
sion is enforced to the proper individuals.

I am concerned, as Mr. Hughes is concerned, that we set these
dates and then we have 90-day delays or a 2-year delay or a 2.week'
delay and Congress seems to act out of crisis, as I think some of the
municipalities and other governments act, only when a crisis is here.
But we have a crisis situation and we ought to make certain that
they understand that they have to comply with the law as of a cer-
tain date.

I know the Coast Guard is not here, Mr. Chairman, or the Corps
of Engineers, but-

Mr. BRmux. They are here. The liaison man of the Coast Guard
and other representatives of the Corps of Engineers.

Mr. EVANS. Will they be available to answer a question ?
Mr. BREAUX. Yes.
Mr. EvANs. I do have a quick question for the Coast Guard.
Mr. BR AUX. Is the Coast Guard out there?
Mr. McGP m. Yes. Mr. Chairman.
I am Thomas McGrath, Legislation Liaison.
Mr. Chairman, our people that handle the ocean dumping are in-

volved in a seminar down in New Orleans this week.
Mr. BnAux. I wish I had known about that.
Mr. McGRATH. I would take back any questions and have them

answered for the record.
Mr. EvANcS. Mr. Chairman, I was wondering how many vessels

the Coast Guard actually observes during dumping procedures; what
part of the tip of the iceberg do we actually see and how many viola-
tions 'have you reported to EPA and, of those violations that have
been reported, how many penalties have been rendered, criminal or
civil, since 1972-73? 1

Mr. McGARTH. I think Mr. Evans, most of those questions are an-
swered in our annual report which- was forwarded to the Congress
this past week.

Mr. BPEAUX. Perhaps we can look at Mr. Evans' question specifi-
cally and give them to the folks back in New Orleans when and ifthey return.

Mr. EVANS. The one question would be whether they feel they have
the proper resources to monitor this situation.

Mr. McGRAT=. We will answer for the record.
Mr. STirDs. And are we going to Start dumping in New Orleans?
Mr. BJIAx. Any other questions ?
Dave I think that we will probably conclude our questions. Per.

haps other members will have questions that they would like to sub-
mit to your agency; and if you would answer them in writing; and
we would request that you answer the questions as promptly as pos-
sible.
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[The following was received for the record :]
QUESTIONS OF MR. BREAUX AND ANswzuEu By COMMRcson

Question 1. I understand that while NOAA has not been appropriated funds
under Title II until this year-the responsibilities mandated under Section 201
have been accomplished (1) by reprogramming $800,000 funds within NOAA
and (2) the MESA Project. In terms of money and staff, how much has NOAA
allocated to each: Section 201, Section 202, and Section 203 last year, this year,
in the future?

Answer. The following figures aie our current best estimates of total NOAA
direct funding and staff allocated to activities related to Sections 201, 202, and
208 for fiscal years 1976, 1977, and projected for fiscal year 1978.

Fiscal year 1977plus transition Fiscal year 1977 Fiscal year 197i

Smc 201:
Sec. 204 authorization .............................. 75K/i
MESA: Ocean dumping .............................. NO- -
Sea grant program ---------...................... OOK K 100Sec. 202:
Sec. 14 authorization ............................................................... 600K/S
MESA: Long-term effects .......................... 1. 810K/8 1 254K/9 1 254K
Marine pollution research ' ....................... 3,625K/89 2,O9K0 8 2, bO
Ocean mining----------------------------3, 260K/12 M
Sea grant program ................................ 500K/O 400K/O40
De pwater ports studies ........................... 530K/S 200K/S 200Sec. 203: Sac. 204 authorization ...............................................................................

I Research carried out on long-term effects of heavy metals and petroleum hydrocarbons.

Question 2. What funds does NOAA receive from EPA? For what purposes?
Answer. NOAA received $130K from EPA in fiscal year 1975 to support the

MESA studies of the alternative dumpsite areas in the New York Bight. NOAA
received $285K from EPA in fiscal year 1976 to support the baseline investi-
gations that year at DWD-106.

Question 3. Is NOAA going to continue to reprogram funds to Title II? What
about-the $300,00 which has been reprogrammed since fiscal year 1974?

Answer. The $800K of reprogrammed funds is considered a permanent repro-
graming and therefore the base funding for the Section 201 program.

Question 4. On page 6 you mention a joint NOAA-EPA program for alterna-
tives to ocean dumping. Do you feel that your involvement In -the research of
alternatives will have a significant Impact on achieving the 1981 deadline for
the cessation of all sludge dumping?

Answer. The NOAA role in this proposed cooperative effort is currently being
worked out in discussions between the two agencies. The program will initially
focus on sewage sludge treatment processes in order to facilitate meeting the
EPA-imposed deadline of 1981 for the cessation of all sludge dumping.

Question 5. During the course of the testimony given on March 9, both EPA
and NOAA described programs to conduct baseline studies for ocean dump-
sites. Does either agency take charge and direct these studies? How, much
money is expected to be allocated to such studies? Where will this money come
from (i.e. from EPA's appropriation and transferred to NOAA?)

Answer. The respective roles of the two agencies are defined In the March
1975 EPA/NOAA Interagency Agreement-on Baseline Surveys of Ocean Dump-
sites. Under this agreement, EPA identifies its requirements for dumpsite sur-
veys and evaluations for guiding agency regulatory decisions and for prepara-
tion of Environmental Impact Statements. NOAA develops detailed study plans
and conducts the necessary baseline characterization studies.

Funding for these studies is provided under Section 204 of the Act. In flcal
year 1977 NOAA will spend $1.1 million on these dumpsite Investigations within
the framework of the EPA/NOAA Interagency Agreement. If the President's
request for fiscal year 1978 is approved, NOAA will allocate $2.4 million for
these studies. Except in those Instances where EPA provides supplemental
funding, as that agency did in fiscal year 1975 and 1976, the funding for Sec-
tion 201 research is provided by NOAA from appropriations authorized by
Section 204 of the Act.



420

Mr. WALLACE. Mr. Chairman, we certainly will act immediately.
Mr. BRAux. We have another statement that will be submitted for

the record, a statement by Mr. Kenneth Kamlet, rep resenting the
National Wildlife Federation. He has been very helpful in the past
in working with this committee on improvements and suggestions to
ocean-dumping law.

[The following was received for the record:]

STATIMUZqT OF KINETIC S. MAJLT oi BETALI or THEI NATIONAL
WiwuJnW F2D0*ATION

Messrs. Chairmen and subcommittee members, r am Kenneth S. Kamlet,
Counsel to the National Wildlife Federation ("NWF"). The Federation repre-
sents an estimated 8.5 million members and supporters, throughout the United
States and its territories, making it by far the nation's largest private con-
servation education organization. For at least the past four years, NWF has
played an acive role In "watehdogging" the Federal Government's efforts In
regulating the ocean dumping of unwanted and often dangerous material. A
high Corps of Engineers official recently described NWF as the Corps' environ-
mental "conscience" in our persistent tracking of their ocean dumping prac.
ties. Other Federal officials might use somewhat different terms to describe
our efforts.

In any case, it is a pleasure to be appearing once again before these subcom-
mittees on the subject of ocean dumping.

It is a particular pleasure in this instance, since along with the usual bad
news, we find ourselves in the unusual position of having a bit of good news
to report.
Thle good news

Virst, the good news.
The good news is that the final revised ocean dumping criteria promulgated

-by the Environmental Protection Agency ("EPA") on January 11 of this year,
42 Fed. Rep. 2476849, for the first time begin to bear some resemblance to the

.criteria mandated by Congress, in passing the Ocean Dumping Law. The new
criteria still fall unjustifiably short of what the law requires, but at least now
there is a more than superficial "family resemblance."

The folowing are among the significant improvements embodied in the new
.criteria:

I. The establishment of procedures and requirements for the designation and
management of ocean disposal sites.

2. Greater adherence to the evaluation requirements of the Ocean Dumping
Law and the Ocean Dumping Convention.

8. Strengthened procedures for testing the 4oxicity of ocean-dumped wastes
to marine organisms.

4. The imposition of time limitations and other restrictions on the continued
availability of so-called "interim" ocean dumping permits for wastes which
cannot meet the ocean dumping criteria.

5, Strengthen procedures for evaluating the proposed ocean dumping of
.4redge spoils, with greater uniformity of treatment for dredged material and
jimllar non-dredged wastes.

It deserves to be noted, and we will be presumptuous enough to point this
.out for the record, that many of the improvements reflected in the revised
ocean dumping criteria, particularly thde dealing with the treatment of

.4redged material, were stimulated in large part by comments submitted to
the EPA Administrator in late October on behalf of the present two subcom.
mittees by their distinguished chairmen and ranking minority members. Possi-
bly the legal petition we filed with the Administrator in April 1974, and the
,court action we initiated a year ago November contributed something to these
improvements as well. (Somehow Federal agencies seem more attentive and
responsive to concerns wien expressd by a congressional committee than when
expressed by private conservation organizations).

We wish to thank the Qommittee for its active and successful efforts In-
pecuring these important regulatory improvements.

The Job Is not Yet finised, however.
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T he ba4 news
The bad news is that potentially harmful wastes continue to be ocean-

dumped-nearly 97 million tons' worth in 197--and that the new ocean dump-
Ing criteria still fail to achieve full compliance with the law.

Many of the continuing defects in the criteria concern the regulation of the
ocean dumping of dredged material. The dumping of dredged material is of
concern because more than nine times as much dredged material is being ocean.
dumped off U.S. coasts than all other wastes put together, because a significant
proportion of this material is contaminated -with sewage and industrial chemi-
cals, and because the advent of the ocean dumping law four years ago still has
had little apparent effect in curtailing the practice of at-sea disposal of
dredged material.

There are six problem areas relating to the regulation of dredged material
disposal which we will take this opportunity to call to the Committee's atten-
tion. We discussed these same matters at a meeting yesterday with General
Wilson of the Corps and a number of other EPA and Corps officials, We'd like
to commend General Wilson for keeping the lini of communication open.
Whether the problems we've raised get resolved voluntarily remains-to be seen.
But we do appreciate the opportunity to discuss them with the officials
eongerned.

The six problem areas concern relaxed procedures for dredge spoil disposal
site selection and management; dredge spoil criteria which in certain respects
continue to be looser than the criteria applicable to similar non-drdged
wastes; lack of chemical testing criteria knandated by law; Inad64iiiatten,
tion to long-term and cumulative ocean dumping impacts; procedures. which
make it easier to approve than to deny ocean dumping proposals; and policies
which improperly militate against the use of land disposal sites for dredged
material, even where determined to be feasible, desirable, and environmentally
acceptable.

1. Disposal site selection and management.-The new ocean dumping criteria
describe procedures to be followed in two different situations: where EPA
"designates" a dredged material dumpslte, and where the Corps "selectsP such
a site. Although the criteria (1228.4(e)) correctly assign to EPA responsi-
bility for designating "[a]reas where ocean dumping of dredged material is
permitted.. .," they also rather freely delegate to the Corps authority to select
a dredged material dumpsite "where a recommended disposal site has not been
designated by the Administrator, or where it is not feasible to utilize a recom-
mended disposal site that has been designated by the Administrator" (J 228.4
(e) (2)). There are two problems with this approach. First, It calls for site
selection by the Corps without any requirement that EPA first be requested to
designate a desired site. Second, it unaccountably provides for site selection by
the Corps without several of the Important safeguards attached to the process
of site designation by EPA.

With respect to the first of these points, we believe the Ocean Dumping Law.
(§5102(c), 103(b)) makes clear the intent of Congress to give EPA, rather
than the Corps, primary responsibility for designating recommended sites and
times for ocean dumping, with site selection by the Corps being permissible
only to the extent it is not feasible to utilize a recommended site designated by
EPA. In our view, even if the use of a pre-existing dumpsite designated by
EPA is demonstrated to be infeasible, it is still impermissible to conclude that
it is not feasible to utilize an EPA-designated site until the Corps asks EPA
to designate a site in the desired location and is turned down.

Our second point goes to the procedures by which a site is approved for ocean
dumping-regardless of who does the selecting or designation& Under the new
ocean, dumping criteria, EPA must do three things before it can designate a
new dredged material dumpsite; (1) propose and promulgate the site designa-
tion by means of notices in the Federal Register (1228.4(0) (1)), with oppor-
tunity for public comment; (2) support the proposed site designation with an
environmental assessment and, in most cases, by an environmental impact
statement (228.6(b)); and (8) base the proposed site designation on "en-
vironmental studies of each site, regions adjacent to the site, and on historical
knowledge of the impact of dredged material disposal on areas similar to such
sites.. ." ( 228.4(e) (1)). By contrast, the criteria provide for the selection of
dredged material dumpsites by the Corps after satisfying nly one of these
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three prerequisites; namely, compliance with the prior study requirements of
1f 228.5 and 228.6(a). See, 1228.4(e) (2).

NWF regards the selectioYA of a new ocean dumpaite as a major regulatory
event, reflecting the Federal Government's commitment -to or acquiescence in
the perpetuation of the congressionally disfavored practice of ocean dumping.
As such, the process of site selection-whether carried out by EPA or the
Corps--should be as visible and open to public and Interagency scrutiny and
comment as possible.

We also regard the establishment of an up-to-date listing in the Federal
Register of all currently approved ocean dumpsites, with formal promulgation
required for all substantive modifications in allowable dumpsite use (§ 228.11),
as important for another reason, It provides the agencies involved, the Con-
gress, and concerned citizens with an overview of the Federal ocean dumping
program-a very necessary overview which would be lacking if each Corps
of Engineer district were allowed to make ocean dumping decisions in isolation
-not only from other such decisions elsewhere in the country, but even from
-other ocean dumping decisions made within the same district.

We hope the Corps of Engineers will see fit to adopt safeguards of the sort
.described, in selecting new ocean dumpsites, comparable to those established
by the new ocean dumping criteria for sites designated by EPA. We hope the
Corps will establish such safeguards even If it does not see fit to place in-
reasedireliance on site designations by EPA, as we believe the law requires.
I2. control of oxygen depletion and pathogen 8pread.-The Final Environ-

mental Impaci Statement ("PETS") prepared by EPA in support of the
revised ocean dumping criteria (filed with CEQ, Feb. 8, 1977), acknowledges in
numerous places that "the dredged material criteria should be in all respects
directly comparable to the criteria applied to other dumped materials" (FIS,
at 89), and that "j ust because a material to be disposed of happens to be
dredged material does not change the basic criteria on which the program
operates" (FIS, at 11-88-1). The impact statement states, moreover, that
the revised dredged material criteria are, in fact, "now fully compatible with
those for the disposal of other materials" (FIS, at II-61-1).

Unfortunately, the claim of full compatibility is a slight exaggeration.
While we can agree that the revised dredged material criteria are far more

compatible than the old dreiged material criteria (of October 1978) with the
criteria for similar nondredged wastes, there continue to be a number of
significant divergences. We've already discussed one: the procedures for dump-
site selection. There are at least two others, relating to the control of ocean
dumping which may seriously deplete the water's oxygen supply.

Section 227.7(e) of the new criteria prohibits the ocean dumping of wastes
containing biodegradable constituents (e.g., organic matter) under conditions
in which the dissolved oxygen content would be depressed by more than 25
percent below normal ambient values. Section 227.7(c) similarly prohibits the
ocean dumping of wastes containing living organisms If the organisms present
would endanger human health or marine organisms.

Despite the fact that dredged material can easily be contaminated with both
oxygen-demanding organic matter (and nutrients, etc.) and dangerous micro-
organisms, 1 227.1(b) of the criteria exempts dredged material from the need
to comply with provisions designed to limit the dissemination of such con-
taminants, No explanation for this disparity of treatment is give in either the'
criteria or the final environmental impact statement.

We think the special exemptions for dredged material are unwise, uncalled
for, and unlawful. We'd like to see them eliminated.

8. The need for chemical as well as bological testing.-One of the major
innovations of the revised ocean dumping criteria is that they now require
toxicity testing for the non-liquid components of dredged material, whereas In
the past only soluble constituents (released Into a so-called "elutriate") were
subjected to (chemical) analysis. The new ocean dumping criteria now require
separate testing of the liquid, solid, and "suspended particulate" components
of dredged material (1 227.13(c)). Thus, chemical tests of the liquid phase, as
required under the old criteria, are now supplemented under, the new criteria
with biological tests ("bioassays") of the solid and particulate phases.

2Volume II of the FPIS, page 8 of the response to Comment No. 83.
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Since most of the contaminants associated with dredged material are found
In the particulate and solid phases rather than in the liquid phase, and since
solids are more likely than liquids to build up in the environment and come in
contact with marine organisms, the addition of testing requirements for evalu-
ating the toxicity of dredged material solids and particulates was both wel-
come and necessary.

However, exclusive reliance on biological toxicity tests for evaluating the
environmental impact potential of dredged material solids, continues in our
view to fall short of necessary and legally mandated evaluation requirements.
Total reliance on biological tests is no more Justified than total reliance on
chemical tests. /'

The impact statement seeks to justify the omission of chemical testing re-
quirements for the solid phase on the basis that solid phase bioassays "will
provide a direct measure of the toxic effects or bioaccumuiation of constituents
In the solid phase, thus making it unnecessary to require extensive chemical
analysis.. ." (FEIS, at 76; see also, p. 88).

We disagree that chemical analyses are unnecessary for a variety of reasons
-some of which are substantiated by the impact statement itself.

First, the state of the bloassay art is such that reliance on bioassays alone
may cause potential hazards to be overlooked. For example, different organisms
vary greatly in their sensitivity to different toxic materials. Even where an
effort is made to perform bloassays on a representative collection of organisms
thought to be generally pretty sensitive, there is always a significant risk that
organisms which are more sensitive will encounter the material once it is
ocean-dumped. Also, out in the ocean organisms may be exposed to deposited
or suspended dredged material for long periods of time. They may Ingest it,
they may burrow through it, they may even live right on it or in it. Bioassay
tests, on the other hand, are almost always limited to a small fraction of an
organism's life cycle. The test period may end before the material tested has
had a chance to produce any obvious effect in the organisms tested.

Second, even under the best of circumstances, bioassays can only tell you
certain things. They can tell you how much of a certain material will kill off
half a test population within a given period of time. They can even be used to
assess the likelihood of certain sublethal effects. Many other sublethal effects,
such as interferences with mating, migratory, and other critical behaviors, are
generally not detectable in commonly employed bloassays. Similarly, toxicity-
oriented bloassays may tell one little or nothing of value about the potential
for hardy organisms (the criteria call for bloassays on "sensitive" organisms)
to bio-accumulate and pass along through the food chain toxic substances
which would have killed off their more sensitive relatives long before signifi-
cant food-chain involvement could have occurred. One effect of the bloassays
prescribed by the new ocean dumping criteria may be (under the best of cir-
cumstances) to allow the dumping only of those wastes which pose the risk of
contaminating seafood enjoyed by man. Not a very appetizing thought.

Third, as recognized by the FEIS (at 21), the Ocean Dumping Convention
requires dumpers to supply information on the chemical properties of the
material to be dumped.

Fourth, as acknowledged by the FEIS (at 24-25), chemical and physical
analyses have value in determining whether persistent materials are present
in significant quantity, since the properties of individual waste constituents
are generally well-known from the scientific literature.

Fifth, as recognized by the FBI$ (at 27), knowledge of the composition of
an ocean-dumped waste provides information useful in determining the likeli-
hood of any significant interaction of the waste with seawater.

And sixth, as also recognized by the FEIS (at 28), a determination can
often be made from the composition of an ocean-dumped waste as to whether
or not it is likely to cause, tainting of fish and shellfish, since the levels at
which many compounds cause tainting effects are known ad tabulated. (Those
who perform bloassays do not ordinarily attempt to eat the test organisms at
the end of the bioassay to see whether their taste has been affected).

Another thing we find troubling about the new evaluation procedures is that
the bloassays are oriented toward uncovering toxic and bloaccumulation (sf-
fects "due to" the presence of only the 4 categories of substances listed in
5 227.0(a). Even if one knew whether any of these substances was even present



424

in the dredged material being bioassayed (which almost never would be the
case, since no chemical tests are required), it would still bel virtually im-
possible to demonstrate that the observed effects were "due" only to the
presenc* of these 4 substances and nothing else. In any case, even if such a
demonstration could be made, we can find no basis in the ocean dumping law
or the Convention for limiting the evaluation of environmental Impacts to
establishing the presence or absence of adverse effects attributable to a small
class of toxic chemicals. (Even the Impact statement defends the use of blo-
assays on the basis that it avoids the need to examine impacts in terms of
individual constituents that might be present; at 142).

In light of all of the above, we recommend two changes in the criteria. One,
removal of the "due to" language found in 1227.6(c). And two, addition of
chemical testing requirements for the following substances (derived from
Annex I and II of the Convention), as a minimum: organohalogens (i.e.,
analysis of "total chlorinated hydrocarbons"), mercury, cadmium, oil (i.e.,
"total hexane extractables"), arsenic, lead, copper, and zinc. In the case of
dredged material presumed to be relatively free of contamination based upon
the preliminary screening criteria of § 227.18(b), we would not object to waiv-
lng the chemical testing requirement.

4. The need to adequately consider long-term and cumulative imlpaots.--The
use of bioassays (even ones encompassing sub-lethal and bloaccumulation ef-
fects) and chemical tests on a waste-by-waste basis will, at best, only provide
Information on the likely Impacts of each individual act of dumping, taken by
itself. To determine cumulative Impacts of multiple and sustained ocean dump-
ing requires the active and ongoing management and monitoring of waste build.
ups out in the ocean where the dumping Is going on.

Unfortunately, the new ocean dumping criteria treat follow-up monitoring
as discretionary rather than mandatory, even for. potentially harmful wastes
(1228.9(a)). And there is some doubt as to whether or not the Corps of Engi.
needs regards as applicable to dredged material dumpsites the procedures of
the new criteria for modifying disposal site use when the impacts of continued
dumping become excessive (§J 228.10, 228.11). See, General Wilson's comments
on the proposed revised ocean dumping criteria, FEIS, at 11-78.

We also question the growing practice on the part of Corps of Engineer dis.
tricts (e.g., the New York District and the New England Division) of issuing
permits, for maintenance dredging which Involves ocean dumping, that are
good for ten years at a time. Not only does this practice conflict with the
need to provide advance individualized consideration of ocean dumping Im.
pacts, and limit the public's opportunity to participate in the decision-making
process, but it necessarily hampers the Corps' ability to fully evaluate the
potential for cumulative and long-term adverse effects associated with sus-
tained ocean dumping activities.

Accordingly, we would urge that the criteria be revised or clarified to make
monitoring the rule rather than the exception for all but clearly inert waste
materials; that the Corps acknowledge the applicability to dredged material
disposal sites of criteria provisions concerned with dumpeite management; and
that the practice of issuing ocean dumping permits for ten-year terms be
immediately halted (the maximum permit duration should be three years,
with no less than annual monitoring and reporting requirements imposed for
each year in which dumping takes place).

5. BlUmination of procedures which make it easter to approve than to deny
ocean dumping permlt.--The Corps' July 25, 1975 permit regulations, 40 Fed.
Reg. 81819, preclude in most instances the denial of ocean dumping permits by
the District Engineer without higher level concurrence. No similar higher level
review and concurrence are required, however, for approvals of ocean dumping
by the District Engineer. We believe this uneven approach can only contribute
to the perpetuation of questionable ocean dumping practices, and we urge that
it be revamped to remove the present impediments to the denial of ocean
dumping permits.

6. Failure to give preference to the use of suitable land disposal sites as an
alternative to ocean dumping.-This is a matter concerning which we are
presently engaged in informal discussions and negotiations with -the Corps of
Engineers. We are not yet at the point of being In the position of recommend-
ing specific remedial measures. However, here is the basic problem:
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The Corps goes to Congress with a request for money to fund a navigation or
harbor improvement project involving dredging. A certain amount of money Is
authorized for the project. The Corps then proceeds with project planning and.
environmental review and discovers that land disposal of dredged material
would make better sense than the originally contemplated ocean disposal. But
land disposal is usually more costly than ocean dumping. Where ts the money
to come from? And does the Corps have the authority to proceed with land
disposal where this was not part of the project plan originally submitted to,
Congress? To complicate matters, the Corps has a policy of requiring local
project proponents to supply all necessary land, easements, and right.of-way
required to carry out the project. They have Interpreted this policy as extend-
Ing to land disposal of dredged material, but not to ocean disposal. The not
unsurprising consequence of all of this Is more and more ocean dumping, since
all the local proponents of a dredging project need to do to avoid footing part'of the tab for the project is to recommend ocean dumping and neglect to volun-
teer any land for land disposal.

The problem is outlined more fully in a February 17, 1977 letter from NWF
to General Wilson of the Corps, which we submit for the record as Exhibit 1.

It should be noted that many of the problems discussed above with reference
to dredged material apply to sewage sludge and other non-dredged wastes as
well (e.g., comments on the need for chemical testing, and failure to require
follow-up monitoring).

To further round out the discussion of the dredged material problem, we offer
for the record as Exhibits 2 through 7, correspondence exchanged between
NWF and the Los Angeles, San Francisco, and Jacksonville districts, and the
New England Division of the Corps, reflecting the results of a partial survey
presently ongoing at NWF of Corps of Engineers ocean dumping policies and
practices at the field level. Again, I would note that the Corps has cooperated
with us fully and been of great assistance to us In making available copies of
dredged material ocean dumping permits and supporting materials from all
around the country. We value this dialogue and hope it will continue and prove
productive.

In conclusion, the Federal ocean dumping program -Is presently as close to.
complying with the Ocean Dumping Law as it has ever been. It still has a
significant distance to go, however. In the meantime, the practice of ocean
dumping, particularly of dredged material, proceeds largely unabated, and
continues to threaten human health and environment.

Most of the remaining steps which need to be taken must be taken by the
)Federal agencies given the duty of carrying out the Ocean Dumping Law. If
these agencies prove unwilling to properly discharge these duties, further con-
gressional action may become necessary.

We commend this Committee for its frequent and effective oversight of the
ocean dumping program. We urge you not to relax your vigilance.

Mr. Bnuux. I would make one observation for the subcommittee
members that are 'here.

I think we have seen how important it is for this committee and
all of our members to follow up on our authorized appropriations
and to work with the Appropriations Committee to see to it that the
money we authorize is appropriated,

The second point, as I indicated before, we are going to have ex-
tensive oversight hearings on the administration of the Ocean Dump-
ing Act. We intend to follow it up and I would appreciate any
suggested witnesses that the members of the subcommittee would
like to invite to oversight hearings that we will have.

We intend to mark up this bill on Maroh 31.
Mr. STmDS. Mr. Chairman, do you intend at this point to have a

representative of the corps testify?
Ar. BEtAux. We will have representatives -
Mr. SanDns. Today f
Mr. BnAux. Not today.

94-496--77- 28
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Mr. STUDDS. IS it in order to ask one question of the corps?
Mr. BREAUX. We have a corps representative here. He is here.
Will you take the witness chair for a question from Mr. Studds?
.Identify yourself for the record?

STATEMENT OF COL. ROBERT B. HUGHES, ASSISTANT CHIEF,
CONSTRUCTION-OPERATIONS DIVISION, OFFICE OF THE CHIEF
OF ENGINEERS

Colonel HtvHEs. I am Col. Robert B. Hughes, Assistant Chief,
Construction-Operations. Division, Directorate of Civil Works, Office
ofthe Chief of Engineers.

Mr. STUDDS. I know you were here earlier and I am sure you heard
my questions to Mr. R hett with respect to Brown's Ledge.

Colonel Hutims. That particular site designation, I am not fami-
liar with. I would have to go to the field.

Mr. STUDDS. Do you suppose we might find someone who is familiar
with how these decisions are made?

Colonel HUGHES. It is very clear, I think, in the new criteria.
Where EPA has not made an affirmative site designation, the criteria
authorizes us, the Corps of Engineers, to proceed along with alterna-
tive site analysis and recommend to EPA a site for designation. We
go through substantially the same analytical procedures that EPA
does in site selection.

Mr. STUDDS. But do you work with EPA in this process?
Colonel HUHFrs. Absolutely so, because the law gives EPA the

ultimate decision on approval or denial of a site.
Mr. STUDDS. So you must in the case of Brown's Ledge or an y

other site for dredge spoil dumping have the prior approval of EPA?
iColonel HuoHES. The regional administrator has that authority, I

believe. I am sure that if the site under question has been designated
at the local level, the regional administrator approved the site.

Mr. STUDDS. If you could be kind enough to get some answeres to
us for two specific questions:

No. 1, who did approve the Brown's Ledge site just off Martha's
Vineyard, for dredge spoils? Was the EPA involved in that?

And, No. 2, are the rumors that we now hear concerning the pos-
sibility of dumping there, dredge spoils not only from the Providence
River and Fall River, but also from New London, Conn.; are you
contemplating this as regional dumping site and not just for one
particular thing?

I would appreciate that.
Colonel HUGHES. I will have to go to the field to get that informa-

tion.
M Nr. STUDDS. Thank you.
Mr. BREAUX. 'We would appreciate it for the record.
[The following was received:]

BROWN'S LEDGE SITE

No agency has approved the Brown's Ledge location as an authorized site
for the disposal of dredged material. The New England Division of the U.S.
Army Corps of Engineers did issue a Draft EIS otn the Brown's Ledge site in
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February 1976 In anticipation of funding being provided for improvement
dredging of Fall River Harbor and other needed maintenance dredging. The
Brown's Ledge site had been nominated earlier by Rhode Island and Massa-
chusetts state agencies as a likely candidate disposal site. The Draft EIS
brought sharp reaction-from various fisheries interests and several members
of the House of Representatives and the Senate. The DEIS has not progressed
substantially, pending resolution within the State of Massachusetts agencies of
conflicts between economic needs, land ude and fisheries interest, to name a

6 few.

NEW LONDON SITE ALTERNATIVES

In a separate action on February 18, 1977, the Division Engineer issued a
public notice and accompanying press releases announcing public hearings to be
held on March 22, 23, and 24, 1977. The hearings are being conducted to obtain
public input on designating an alternate disposal site for the present New
London site in the event that EPA environmental criteria are violated during
forthcoming disposal operations by the Navy. The public notice mentioned 16
possible alternative locations for purposes of discussion. These 16 possible sites
were discussed in the Navy's EIS on New London dredging. Brown's Ledge was
one of these sites under consideration, even though located at an extreme dis-
tance from New London. Consideration of availability of alternate disposal
sites is required for both inland and ocean dredged material disposal opera-
tions. EPA, of course, plays an important approval role in the final site desig-
nation. To date, EPA involvement has consisted uf routine response on
coordination.

Mr. BREAUX. If there are no other questions or observations, we will
conclude our heavilgs on authorization and both subcommittees will
stand in recess until further call of the Chair.

[Whereupon, at 12:22 p.m., the subcommittees adjourned, to re-
convene subject to the call of the Chair.]

[* R WY AlA IS
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OCEAN DUMPING OVERSIGHT

WEDNESDAY, JUNE 15, 1977

House OF REPRESENTATIVES,
4COMMYITr ON MERCHANT MARINE AND FISHERIES,

SUBCOMmITTEE ON OCFANOGRAPHY, AND
SUBCOMMITTEE ON FISHERIES AND WILDLIFE CONSERVATI0Nq

AND THE ENVIRONMENT,
Wohingtot, D.C.

The subcommittees met, pursuant to notice, at 10:10 a.m., in room
1334, Longworth House Office Building, Hon. John B. Breaux,
'Chairman of the Subcommittee on Oceanography, presiding.

Mr. BRPAUX. The subcommittees will please come to order.
Today the Subcommittees on Oceanography and Fisheries and

Wildlife, Conservation and the Environment of the House Merchant
Marine and Fisheries Committee convene hearings on title I of the

marine Protection, Research and Sanctuaries Act of 1972 as it per-
tains to the ocean dumping of municipal sewage sludge.

Title I of the act directs the Environmental Protection Agency to
.-establish and administer an ocean dumping permit program. One as-
pect of this program is the promulgation of regulations containing
-criteria establishing the types of materials which can be ocean
dumped without causing harm to the marine environment.

The act clearly states that it is the intent of Congress-
"To prevent or strictly limit the dumping into ocean waters of any material

which would adversely affect human health, welfare, amenities, the marine
• environment, ecological systems, or economic potentialities."

In light of tiis policy, the issuing of interim permits by EPA
-seems to be a questionable practice. Briefly, interim permits can be
issued to existing ocean dumpers who are dumping materials which
cannot be ocean dumped in an environmentally acceptable manner
but for which there is no readily available land-based alternative.,
'Two of the three cities which are currently dumping their sewage
-sludge into the ocean do so under an EPA interim permit. These
-cities are the New York metropolitan area, Philadelphia, and Cam-,
-den, N. J.

A stipulation of an interim permit is that the dumper must develop
-and implement an acceptable alternative disposal method to ocean
dumping.

The City of Philadelphia was issued its third interim permit in
February of 1975. This permit contained a mandatory phaseout
schedule that would have eliminated Philadelphia's ocean dumping
by January 1, 181. This deadline is still binding on Philadelphia.

(429)
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In November 1976, Camden's application for a new interim permit-
was denied. When Camden did not receive permission to ocean dump,
the city began storing its sewage sludge in tanks which began to
fill up. It was determined that this presented a public health hazard'
and the courts ordered EPA to issue Camden an emergency permit.
Camden tells us that they will be out of the ocean sometime this
year.

In 1974, EPA announced a goal that the ocean dumping of sewage
sludge by New York would be phased out by 1981. The city has
been dumping at a site 11 miles out in the New York Bight since
1924. Last July, in hearings before these subcommittees in Hemp-
stead, Long Island, Gerald Hansler, Region II Administrator, an-
nounced that New York's dumping of sewage sludge would have to
stop by December 31, 1981.

I hope to see Philadelphia and New York meet their phaseout
deadlines. But from what I have heard, there is some doubt as to,
whether thesedeadlines are attainable. This concerns me for a num-
ber of reasons.First, the Merchant Marine and Fisheries Committee has recently
reported out a bill, H.R. 4297, yet to be taken up on the floor of the.
House, which contains an amendment which would statutorily lock in'
the December 31, 1981, mandatory deadline for sewage slu ge. I
not want to generate another problem-like tuna-porpoise where the-
Congress established statutory criteria that could not fesibly be met.

Second, I am very interested in knowing exactly- how Philadel-
phia and New York plan to dispose of their sludge to meet the dead- --
lines. -

At the 11th hour, I do not want to find these cities are desperately
having to implement some environmentally unacceptable alternative.,
In other words, I do not want to see EPA issuing emergency permits
to the cities of Philadelphia and New York in 1981.

EPA has stated publicly that the established deadlines are attain-
able. Presumably, the Agency would not make such a statement unless
an acceptable land-based alternative is available to Philadelphia and'
New York. We hope to evaluate this statement very carefully today.

Before calling on our first witness, we will turn to the ranking
minority member of the Fish and Wildlife Subcommittee for any-
statement he may have, Mr. Edward Forsythe of New Jersey.

Mr. FORSyTHE. Thank you, Mr. Chairman.
I do have just a brief opening statement that I would like to give,

at this time.
Mr. Chairman, today's hearing is of critical importance in achiev-

ing our committee's goal of ending ocean dumping. In particular,.-
we will focus on whether the municipalities of Camden and Philadel-
phia and New York meet the 1981 deadline proposed by the Envi-
ronmental Protection Agency, a deadline strongly supported by this
committee.

One of the most important purposes of today's hearing is the con-
sideration of a bill pending before our committee, H.R. 5851. This
bill, known as the Ocean Dumping Act, is cosponsored by over half'
the Fish and Wildlife and Oceanography Subcommittee numbers.
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I believe this bill with the penalty fee it imposes on ocean dump-
ing and the research money it generates to bring constructive alter--
natives in line, is essential for the 1981 deadline, if the deadline is to
be successfully effected.

Information presented by EPA and by the municipalities regard-
ing progress in implementing constructive and environmentally ad-
vantageous waste recycling processes will also be of particular
interest to me. If it appears the..1981 deadline is a goal and not a
certainty for New York and Philadelphia, then I feel our committee
must be ready to enact legislation to assist EPA and the cities in*
volved.

Witnesses discussing alternatives to ocean dumping will be making
a' major contribution to our considerations. Clearly, we need to be
certain that environmental constructive means of waste recycling
are available by 1981 when ocean dumping is ended.

Thank you, Mr. Chairman.
Mr. BRF ux. Thank you very much, Mr. Forsythe.
Our first witness this morning will be our colleague from the State

of New Jersey, the Honorable James J. Florio, who has been in
communication with this committee a number of times. We appreciate
the assistance-and contributions he has made in order to try and solve
this very complicated problem.'

Jim, the committee welcomes you. We have a copy of your state-
ment. You may proceed as you see fit.

STATEMENT OF HON. TAMES I.--FLORIO, A REPRESENTATIVE IN
CONGRE FROM THE STATE OF NEW JERSEY

Mr. FLoo. Thank you very much, Mr. Chairman, and my two
South Jersey colleagues.

I appreciate the opportunity to appear here today to address this
issue of concern, particularly to New Jersey and, of course, to our
entire Nation.
. Recently, Jacques Costeau said, "If we continue to kill the life in
our oceans, it will surely -lead to our disaster." That simple state-
ment is clear and, I think, is particularly appropriate in dealing
with the question of sludge dumping as we are.

For years, many people did not give a second thought to dumping
our Nation's waste into the ocean. In 1972, Congress declared that
"Unregulated dumping of material into ocean waters endangers hu-
man health, welfare and amenities, and the marine environment,
ecological systems, and economic potentialities," and created, as a
result thereof, the Marine Protection Research, and Sanctuaries
Act. We have seen much progress since that time..

'Since 1972, EPA has brought all ocean duming in the United
States under full regulatory control and has required many dumpers
either to stop dumping immediately or to phase out their. dumping
within the next few years.

In the Atlantic alone, 75 former dumpers have ceased ocean dump-
ing. Moreover, all of the major municipal dumpers are scheduled to
cease their ocean dumping activities by 1981.
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Today, at this hearing, we are primarily concerned with ttlet I of
the Ocean Dumping Act. Wa are concerned with the role of EPA
and the other related agencies have played and will continue to play
in dealing with the critical problem of dumping sewage sludge into
our oceans. We are also concerned with the interrelationship of those
who continue to perpetuate this problem and those who are attempt.
ing to seek alternative solutions. Obviously, sludge cannot be totally
eliminated -with the wave of an administrative magic wand. But
there are initiatives that are being taken to deal with the ultimate
problem of how to dispose of this sludge. It can be done. The tech-
nology is available, and the goals that have been set by this Congress
are realistic.

Our goal under the existing law is to end ocean dumping by 1981.
It is imperative that we do this. Numerous procedures have been sug-
gested by my colleagues, state and Federal agencies as well, con-
-cerned with this probe lem as to how to meet this goal.

I am not going to take your time to go into the various alterna-
tivs I am sure you are aware of them. I would note, parenthetically, -
that today, as a matter of fact, when we deal with the legislative ap-
propriation for HUD and independent agencies, Mr. Chairman, there
will bo contained in that a proposition for the financing for a fairly
substantial piece of legislation that was passed last year, the Solid
Waste Management Act of 1976, which provides for initiatives into
the whole concept of disposing of solid wastes in general and sludge
in particular.

Incidently, I will be offering an amendment to the abatement se-
tion 4008, which I think males.i some rather substantial improve-
ments in the bill, and would solicit the support of members of the
,committee for my particular amendment.

I do, however, want to recognize the efforts of a particular munic-
ipality that has been a chronic sludge dumper. Since 1966, Camden,
N. J., which I represent as a Congressman, has chosen the ocean for
a disposal site for its sewage sludge, I am happy to report, as in-
dicated by the chairman, that Camden will be out of the ocean by
the end of this year. Camden's ultimate success in dealing with the
sludge problem can, to a large extent, be attributed to the induce-
ment and assistance of the EPA.

The inducement has not always been appreciated fully, but the as-
-sistance has.

Through regulatory mandates and substantial financial assistance,
-Camden will be able to convert its sludge dumping operation to a
land-based alternative--omposting, and will be the first municipal.

jty to use this method on a large-scale basis.
Last year, EPA provided a $1.8 million construction grant for the

development and implementation of the composting procedure. EPA
also provided- Camden with technical and professional assistance in
the overall development of the sludge treatment process. Without
EPA's positive role, Camden would not have been able to meet their
end-of-ear deadline.

Camden should also be commended for its cooperation and willing.
ness to end its ocean dumping, In January of this year, the city
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moved its dump site out to the 106 mile* site recommended by EPA
at a substantial economic penalty.

Mayor Errichetti of the city of Camden, who is to be, commended
for his role in taking on this burden in spite of the faot that it was
necessary and in spite of the fact that it is going to end u costing
the residents of the city of Camden a substantial increase m moneys,
has assured me that (amden is anxious to remove itself from the

S stigma of being a "dumper". but, more importantly, he appreciates
the importance of safeguarding the integrity of our oceans and our
shore industries in New Jersey.

During this hearing there will be criticisms of both ocean, dumpers
and those who are empowered to deal with the ocean dumping prob-
lem, but I think we should move ahead with a positive attitude. We
should recognize the success that has been brought about in the
Camden situation, which has been brought about by cooperation on
both sides of the sludge dumping dilemma. _

I would just conclude by saying that I think the experience of the
city of Camden indicates that it can be done if, in fact, there is a
good safe effort on both sides. And I am optimistic that, in fact, we
are going to swe that, not so much because of the interest of both
sides but to be perfectly frank, because the public is demanding it.

It has been my experience in my own area, and both Congressmen
from the State of New #Jersey on the committee, I think, will attest
to the fact of righteous indignation on the part of our businesses and
on the part of our citizens that the ocean should not be a cess pool,
that the ocean should not be a place where we dump these wasteA--
and this will be because of the need to preserve the ocean as a vital
natural resource and certainly as an integral-part of the economy of*
certain of our States, Now Jersey being the prime example.

I thank the committee for what it has done in this area, and would
hope the committee plays a positive role in inducing the various par-
ticipants in this whole dilemma to cooperate to the extent that we.
are gbingto be able to solve the problem.

Ithank the committee for the opportunity to address it.
Mr. BwArx. Congressman, the committee appreciates the testi-

mony and your statement before us today. As usual, we are pressed
for time.

I see that we have a recorded vote, and the first bell. I do have-
a couple of questions.

Basically the problem occurred in 1966 when the treatment plant,.
I understand, broke down.

Is that right.
Mr. FLora. That is correct.
Mr. BaAx. Has the plant ever been rebuilt or repaired
is it fumution=rg today?
Mr. Fw mo. Well, what I think I will do is defer to the mayor of

the city of Cimnden. I am sure he would like to provide to you in-
formaton on the specifics of the city operation. And I will do that
so asnot to take his testimony from hi%.

So, if the eathmittee woolud not mind, those questions might, be
more appropriately adressed to him.



434

iMr. B3rrAix. Do you know if the city of Camden, which I under-
stand is in your congressional district-

Mr. FLowo. Yes.
Mr. DIAUX. Have they been participating with the EPA waste.

waster treatment program as far as acquiring the .75-25 matching
funds for water treatment facilitiesI

Mr. FLOwno. I believe so, but I will again defer to the mayor.
Mr. BREAux. Because it is a problem that this committee is wres-

tling with. It does not do us any good to tell any city of the United
States to end ocean dumping unless there is some alternative disposal
method to turn to. Otherwise we might end up with, as I said once
before, sludge piling up in the streets. And that is obviously not the
solution to the problem.

Mr. Fwmo. fIf I could just make a suggestion?
On the Transportation Committee, which irrationally deals with

solid waste-
Mr., B"Aux. I am on that committee, too, you know.
Mr. FLOwo [continuing]. Is a situation where, last year, when we

dealt with the Solid Waste Management Act of 1976, the main thrust
of the bill-well, one part was to phase out dumps, phase out land-
fills, but in the same way you cannot just say phase them out. So
the same way we cannot phase out ocean dumping. We have to come
up with alternatives.

And the main thrust of that law is to come up with some demon-
stration projects, to come up with some feasibility moneys, to come
up with the alternatives for dealing with these problems.

And I would respectfully suggest that if this bill is adequately
fbanced, it will go a long way to coming up with the technological
method of dealing with alternative disposal methods.

Mr. BwAux. Thank you.
Mir. HughesI
Mr. HUOains, Thank you, Mr. Chairman.
I want to thank my colleague for a very fine statement. As he

well knows, ocean dumping is of critical importance to us in New
Jersey, and particularly those that live along the seashore and- have
witnessed what has occurred to our oceans just in the last few years.
And I wonder if my colle e would not agree that Camden would
not be as far along today if it were not for the fact that EPA was
there and putting pressure on them constantly with interim permits,
with denials for longer-range permits, and with court suits. It was
that pressure that brought about the realization that EPA meant
exactly what they said; that we want the municipalities out of the
ocean.I 0Mr. FLORIo. I think there is no. question about it that sometimes
the long-term interest is not exactly the short-term interest. And
some of the inducements, which have not always been looked upon
with as much favor as they could be by the city of Camden, ulti,
'ately worked in the interest of the people of the city of Camden
as well as in the interest of thep pleof the State.

So, clearly that, as you say, much of what has happened would
not have happened had it not been for the rather stringent approach
that EPA from time to time has taken.
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All'I thiik that we should ask is an evenhanded approach. The.
.city of Camden is not as large as other cities in the country, but I
'think it is important we have this evenhanded approach to all cities.
And, therefore, they can appreciate the benefits of the approach that
EPA has taken.

Yes; there is no question the inducements that have come from
EPA's enforcement of the law have been a positive factor in causing
'Camden to achieve the goals that it has achieved.

Mr. HuOHES. Do you support the amendment that was tacked on
'to the recent authorization bill for the Marine Sanctuaries Act-

Mr. BRIAUX. Is that the Hughes amendment 
Mr. HUGHES. The Hughes amendment that, in fact, imposes Decem-

'ber 31, 1981, as indeed the deadline.
Mr. FLoRIo. I not only support it but probably my letter in Mr.

!Hughes' office indicates the degree of my support for it.
Mr. BRF ux. Any other questions?
Mr. Forsythe ?
Mr. FoPSrrHE. Just very briefly.
Is it not true that along with all the inducements and the funding

that we are trying to have at the Federal level, which I think are
very, very.critical, that State participation in this whole pr0 qs is, in
fact, a critical part of seeing the end of- ocean dumping,,and the
,promotion of alternative solutions and the control of water pollutionf

Mr. FLopo. There is not any question about that. And the DEP
-of New Jersey, the Department of Environmental Protection in New
Jersey under the former chairmanship of Mr. Bardeen, who is now
in the Carter administration, played a very important broker role,
so to speak, in bringing the city and bringing the-Federal Govern-
'ment together. So that there is a very important role for the State to
play in this whole matter as well.

Mr. Fonsrrn . Thank you, Mr. Chairman.
Mr. Bnizux. Mr. Lent.
Mr. LPNT. Mr. Chairman, I realize the hour is late, and although I

,had a number of questions, I will only ask one question in the ini
terest of time.

On the top of page 3, you indicate that Camden hachosen the
ocean as a disposal site for its sewage sludge.

It is. my understanding, and perhaps I am being over-technical,
'that what Camden has been dumping is not sludge, which is the by-
product of proper sewage treatment, but actually the raw sewage.
. Mr. Foo. No. Sludge has been what has been dumped.

Mr. LeNVx. I see.
Then 1 have a question for the next witness who calls it raw sew-

age. So 'we will get to the bottom of that.
Mr. B=Aux. Thank you very much.
We appreciate your appearance this morning.
The committee will be in recess for 10 minutes to catch the vote

and will come back to take the Environmental Protection Agency
,witnesses.

[Short recess.]
Mr. BaRAux. The subcommittee will please come to order.
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Our next witness or series of witnesses will be representing th&
EInviromental Protection Agency, Mr. Thomas Jorling, Assistant
Administrator for Water and Hazardous Materials. Mr. Jorling is a
designate, at this time..

We also have Mr. Gerald Hansler, Region II Administrator, who
has beem before our committee before, and also Dr. Al Morris. Region
III Administrator, from the Philadelphia area.

Mr. Jorling, we have a statement from you. We apologize for
putting you to work before you have actually finished the conflrma-
tion process, but this is a pressing problem, and we are going to
have to press on.

We invite you and welcome you to comment on it. I imagine this
is probably your first appearance before a committee of Congress in
your new position, which is not really your new position yet. But
the committee does welcome you. We look forward to working with
you in the future on these and similar problems.

You may proceed as you see fit.

STATEMENT OF THOMAS JORLING, ASSISTANT ADMINISTRATOR
FOR WATER AND HAZARDOUS MATERIALS, ENVIRONMENTAL
PROTECTION AGENCY; ACCOMPANIED BY GERALD HANSLER,.
REGION II ADMINISTRATOR; DR. AL MORRIS, REGION M
ADMINISTRATOR; DR. ANDREW BRIEDENBACH, ASSISTANT'
ADMINISTRATOR FOR WATER AND HAZARDOUS MATERIALS;.
AND JACK REETT, OFFICE OF WATER PROGRAMS

Mr. Jotuxo. Thank you, Mr. Chairman.
In #dditien to the two gentlemen representing the regions, Mr.

Gerald Hansler of Region II and Dr. Al Morris of Region II, I
have with me Dr. Andrew Briedenbach, who is the present Assistant
Administrator for Water and Hazardous Materials, In that capacity
he served s the daring chairman at the Toms River hearing. I have
also Jack Rhett, who runs the Office of Water Programs.

I do appreciate your indulgence, Mr. Chairman and members of
the c inittee, for allowing me to appear before you prior to con-
firmation. You are correct in your assessment that this is my first
he~rin bofa a congressional committee.

Iad 'my onfirmation hearing before the Senate Committee on
Public Works and Environment on Monday. Prior to that, my ex-
perience with hearings has always been limited to sitting behind the
dais as a staff member for the Senate committee duri * the period of
1968'through 1972. So this isa new experience for me.

The EPA testimony today will discuss the implementation of the
Marine Protection, Research, and Sanctuaries Act of 1972. In addi-
tion, we will address some topics that the Chairman has recom-
mended, including the pending legislation.

I Will first discuss the implemntation of title I of the act, that
portion known as the Ocean Iumping Act, and then move on to the
particular concerns addressed in our invitation.
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I will not read the entire statement, which has been transmitted
to you, but rather I will summarize it in the interest of time so that
we can attempt to answer questions you may have.

It is the policy of the Ocean Dumping Act to regulate all ocean
dumping so as to prevent or strictly limit ocean disposal of any
material which would adversely affect the marine environment. To
achieve this goal, the act prohibits dumping except as authorized by

* Federal permits.
Under section 102(a) of the act, the Administrator may only issue

perinits, when he determines that the proposed dumpingI will not
unreasonably degrade or endanger human health, welfare, or amen-
ities or the marine environment, ecological systems, or economic
potentialities.

Ocean dumping criteria were first published by EPA in October
1973, and were most recently revised on January 11, 1977. The
criteria currently in effect consist of five subparts--environmental
impacts; need (including the availability of alternatives to ocean
dumping) ; esthetic; recreational and economic value criteria. In ad-
dition, there are special criteria for the issuance of interim permits,
including the development of plans to implement alternatives to
ocean dumping.

Interim permits are issued for the period of 1 year where wastes
do not meet EPA environmental criteria, and only upon a showing
that the dumper meets the EPA need criteria and is subject to an
implementation plan which will enable them to bring their wastes
into compliance with EPA's criteria or to cease ocean disposal.

In practice, interim ocean disposal permits have been granted to
dumpers who need to dump in the oceans because of a historical
pattern and no alternative is presently available or can be imple-
mented. No interim permit may be issued without the applicant ex.
plaining, in detail, why he has no other means of disposal, and
showing what efforts he has made to find another means of dis-
posing of the waste.

A major concern expressed by this committee is the status of the
remaining municipal sludge dumpers. EPA regulations require,
among other things, a strict implementation of landbased alterna-
tives by 1981 according to multistep and enforceable timetable.

It is recognized by the EPA that certain scheduled dates in the
permits for phase out steps might be missed. The permits require
prompt notice to EPA of such instances of noncompliance so that
the agency can take whatever -enforcement action is indicated under
the circumstances. This notice requirement serves the important
function of enabling the EPA to carefully monitor compliance with
each scheduled step in the implementation plan and thereby assure
that all harmful ocean dump in ends by 1981.

For example, when Philadelphia recently failed both to comply
with this notice provision and to meet certain interim deadlines, EPA
referred the case for administrative adjudication under section 105
of the act. The administrative law judge has recommended Philadel-
phia be fined $225,000 for interim permit violations. That fine is
now pending in the agency for final resolution.
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However, we believe that-the Philadelphia termination date -of
January 1, 1981, is still clearly attainable, however, based on the past.
record of the city's compliance with its implementation schedule,
th agency has serious reservations; as to whether the city, in fact
will meet its abatement schedule to gradually reduce the quantity. o
sludge it can ocean dump during the interim permit. The abatement
and implementation schedules for the city of Philadelphia are -at-.
tached to this statement.

In 1974, region II initiated a program, in conjunction with New
York and' Ne w Jersey, for the development of land-batsd alterna-
tiVes to ocean dumping of municipal sludge in the New York metro-
politan area.

The region has determined that technically feasible alternatives
are available to the permittees and, with the concurrence of New
Jersey and New York, has established a nine-step compliance sched-
ule for their implementation which is also attached to this state-
ment.

Camden which had been ocean dumping raw sewage sludge. Mr..
Lent raised the question to the distinction between raw sewage and'
raw sewage sludge. Camden's treatment system is only a primary
treatment plant so that the sludge, which results, is referred to as.
raw sewage sludge rather than raw sewage which receives no treat-
mfent.-

Camden which had been dumping that raw sewage sludge at the
40-mile site off the Delaware-Maryland border is now dumping at
the 106 mile site off the Outer Continental Shelf, and must end its
dumping by the end of 1977.

Both regions II and III are in virtual daily contact with the re-
maining municipal dumpers. It is our belief that the schedules for-
implementing alternatives are difficult but fair, expensive but worth
the cost. We are convinced the schedules can and will be met.
In 'January 1977, revisions to the ocean dumping regulations and

criteria provide, in section 228, guidelines for the management of'
ocean dumping sites. No dump site will be designated for other than
interim use without the preparation of an environmental impact
statement, (EIS). The EIS procedure will be used to determine
whether dumping should continue or be terminated at a particular
site.

In 1973, an interim permit was issued to Philadelphia, but an im-
portant condition was the requirement to move the dumping from-
the 12-mile site off Cape May, N. J., to a site 40 miles off the coast
due east of the Maryland-Delaware border, the so-called 40-mile
site. That decision was effective May 8, 1973.

This decision to move further out was based on several factors,
including the 12-mile site's relatively close proximity to the shore
communities, coupled with a strong shoreward component in the
ocein current structures and the area's high quantities of commer-
cially valuable surf clams.

The new site, to which the city of Camden was also moved, was.
contained in the list of approved interim dunpiAg sites because it
had previously been used for ocean dumping of industrial salts.
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The testimony presented at -permit hearings since 1975 indicates
that increased shell fishfig pressure is being brought to bea, in and
around the 40-mile site due to the depletion of the overfished close
in surf clam stocks. Commercially harvestable quantities of-Arctica
Islandica-ocean quahog, while available previously,, were not
tapped due to the accessibility' of the surf clam beds further inshore.
The high mortalities of surf clams caused by last summer's anoxic
conditions have also made the 40-mile site desirable for harvesting.

At the July 1976 hearing on the city of Camden's permit, EPA,
region III, concluded that a new permit should not be issued. A
series of legal actions then took place which resulted in a court order
to EPA to issue a 90-day emergency permit to Camden for dumping
at the 40-mile site. EPA requested a modification of the order to
require Camden to move its dumping to the 106 mile site off the
Outer Continental Shelf.

A large number of affidavits, presenting the scientific basis for
this request, was preamted to the court. In January 1977, the court
ordered Camden's dumping moved to the 106 mile site, leaving
Philadelphia as the sole entity remaining at the 40-mile site.

Recently, the U.S. Court of Appeals for the Fourth Circuit re-
versed in part a decision made in a Maryland suit and' declared that
EPA must make a full inquiry into the suitability of using the 40-
mile site for dumping. The hearing in Toms River, N.J., on May
31-June 1, 1977, together with a hearing scheduled for July 6 and
7 in Georgetown, Del., on Philadelphia's application for a new per-
mit, will both be utilized in making that inquiry.

It became clear, shortly after EPA received its mandate to strictly
regulate ocean dumping under the act that, as wastewater treatment
in the New York metropolitan area improved through the' construc-
tion of new facilities and the upgrading of older ones, the volume of
sludge requiring ocean disposal prior to the 1981 termination' date
would increase-perhaps beyond the capacity of the -existing dump
site. Recognizing EPA has investigated the possibility of designating
an alternate dump site farther offshore for the dumping of sewage
sludge.

A draft EIS concerning the present New York Bight site found
that continued use of the existing site posed no present or predicted
hazard to public health and that water quality at the existing site
would not improve if sludge dumping were moved elsewhere be-
cause pollution from other sources, such as runoff, outfall pipes and
the hundreds of thousands of gallons of raw sewage and inadequately
treated sewerage poured into the Bight daily would continue.

There has been great public and congressional concern over the
possible rellation of sludge dumping in the New York Bight to the
extensive fish kill that occurred off the coast of New Jersey last
summer and-to the washup of "floatables" on Long Island's beaches
in late spring and early summer of 1976.

Several studies were conducted on the fish kill and on the i"aterials
reaching Long Island's beaches.Not one of the studies found that
sludge dumping was anything more than a minor contributing fac-
tor. The consensus of opinion is that the 1976 fish kill was basically



440

a natural phenomenon brought on by atypical atmospheric and hy-
drographie conditions in the New York Bight. I might add, how.
ever, that any time one undertakes to inject the amount of sewerage
that was injected into the coastal waters, it cannot help but exacer-
bate the situation. V

The major sources of the floatables were raw sewage discharges,
inadequately treated wastewater discharges, combined sewer over-
flows, urban runoff, and solid waste barging operations in New
York harbor. The floatable materials, which are always present to
some extent in the New York Bight, were propelled onto Long
Island's beaches by relatively strong and persistent winds from the
southwest.

Recently, EPA announced that it was greatly expanding its moni-
toring program using boats and helicopters to increase both the fre.
quency and number of ocean sites covered. A total of 130 surface and
subsurface sampling points, as far as 12 miles offshore, will be
checked at least once a week for a combination of parameters. Forty-
five stations along the New Jersey and Long Island shores frequented
by -bathers will be sampled for bacteria three times per week. In
addition, the permittees, as part of their permit requirements, are
implementing a monitoring program to determine short-term impacts
of their dumping.

Data resulting from this permittee program will be reported to
EPA daily.

The committee has asked us for comments on H.R. 5851, a bill to
encourage research into alternatives to ocean dumping.

As we understand it, the bill would require a dumper issued an
interim perLmit period for research into one or more methods for
disposing of the wastes. The amount of funds for this research must
be no less than the difference between the cost of ocean dumping and
the cost of implementing an alternative method. The bill also pro.
vides, as do the current EPA regulations, that all dumping not meet-
ing the required criteria could not be dumped after December 31,
1981.

We have certain reservations concerning the bill in its present
form. As you know the cost of administering such a program would
be high. Most of the remaining dumpers are municipalities which
have different operating constraints which would call for EPA to
make separate calculations to determine the cost of an alternative
disposal method, and therefore the level of research required of
that dumper.

Second, the new unexpected expense for the research could be
substantial to communities which are expending considerable funds
on implementing compliance programs to end dumping by 1981.

In the interim permits, we now require specific studies of possible
alternatives suitable for that particular municipality. For instance,
research is being conducted by EPA in cooperation with Philadel-
phia and the Department of Agriculture to determine metal uptakes
in -the composting and liquid application projects. Franklin Institute,
in conjunction with EPA, is studying the feasibility of the environ-
mental acceptability of Ecoroc, a rock made from sludge and trash,
that could be used as bedrock for road foundations.
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I Third, we believe that the agency should have some flexibility so
that we can always require the least environmentally harmful
disposal.

However, we believe that an approach similar to that of H.R. 5851
may be appropriate to encourage compliance. The agency is current-
ly examining the use of delayed compliance fees or penalties similar
to those that have been proposed in the pending amendments to the
Clean Air Act and suggested for the Federal Water Pollution Con-
trol Act. These delayed compliance fees eliminate the advantages of
delaying compliance with pollution regulations.

If a municipality failed to live up to its implementation schedule,
it would be charged a fee equal to the amount of money it saves by
noncompliance. We believe the 'implementation schedule for placing
alternatives on line is now quite stringent. Imposing an additional
penalty fee on dumpers before the end of the scheduled phase out, as
would H.R. 5851, would make successful completion,_of developing
land-based alternatives less likely. .

The implementation of alternatives to ocean dumping will be diffi-
cult. However,,.we are convinced that land-based disposal methods,
including the possibility of recycling into beneficial uses, provide the
most environmentally acceptable solutions for the disposal of sewage
sludge.

This concludes my prepared statement.
I will be happy to respond to any questions, including questions

specific to the 1981 date and the committee's views expressed in its
report concerning the dissatisfaction with our progress in curbing
harmful ocean dumping.

Mr. BREAX. Thank you very much for your appearance as well as
the appearance of your colleagues who are here to assist in answer-
ing questions.

As I understand the act, the Ocean Dumping Act, you state that in
a positive way EPA may issue permits for ocean dumping if EPA
finds -that the material to be dumped will not unreasonably degrade
or endanger human health and welfare, or amenities, or the marine
environment, ecological systems or economic potentialities. And you
give a positive expression of when you can issue a permit.

As I understand it, there is no one anywhere who has a permit of
that nature and who is ocean dumping. Is that correct? No city has
a regular permit to ocean dump, a general permit to dump?.

0r. JORLING. The so-called special permits in the regulations, I
think-
- Mr. BREAUX. NO; I am talking about just regular general permits
that the Ocean Dumping Act authorizes.

Mr. JonLING. No, sir.
Mr. BREAUX. No city has that type of permit?
Mr. JORLNG. No.
Mr. BREAUX. OK.
So we have three cities--Philadelphia, Camden and the New York

metropolitan area-that are ocean dumping, but do not have the per-
mit that we refer to in the law but have what has become known as
an interim permit because the sludge that they dump is or could be
potentially harmful to the marine environment.

94-496--77-29
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Now I am not arguing that it might not be a good idea, because I
probably agree with you on that point, but where in the act, or any-
where, do you have the authority to grant interim permits in the
first place?

MInlooking at the act and reading it and trying to understand it, I
do not see any mention of the words "interim permits" to be issued
for the dumping of sludge that is potentially harmful to the
environment.

Mr. JORLING. I think you are correct, Mr. Chairman, that the Ian-
uage in the statute does not specifically provide for the issuance of

interim permits.
Mr. Bnr ux. Well, how are we doing it ?
Mr. JoRaNG. The agency made a determination that the environ-

mental factors precluded a judgment that these materials, which
were being discharged-since 1924--could not meet the test of the
statute regarding harmful effects.

In addition to that-
Mr. BFAUX. Well, there is no argument about that. I understand

that they do not meet the requirements.
The next question, why are they getting an interim permit and

what gives you the authority to issue an interim permit?
Mr. Jom iRN. I suspect that Congress did not intend, at the date

of enactment, that all-dumping activity had to stop. The act calls for
strict regulation, including following the additional criteria in 102a
to assist us in making that transition. These congressional mandated
criteria include the need for dumping and the availability of
alternatives.

Mr. BPXAUX. Do you not agree that EPA literally stretched the
hell out of the law to come to that conclusion?

Mr. JORMNG. To be fair, I think we had to come up with what we
thought was a reasonable interpretation of the law in order to enable
us not to have the materials, piling up on the street. We did put
these communities on very rigorous schedules to achieve the objective
of the act; the prevention of harmful wastes from reaching the
ocean.

Mr. BREAUX. That is kind of a classy way of saying the same thing
I said; is it not?

Mr. JoRLNG. Yes, sir.
Mr. BRFmux. I am not arguing with that. If I had been sitting

where you gentlemen have been sitting for the past several years,
and if I had the choice of letting it pile up literally on the streets
because of inadequate treatment disposal facilities, I would have
done the same thing you have done.

But I really question your legal authority to do that.
Have you ever been challenged in court on that specific issue, which

is the issue of being able to issue an interim permit ?
Mr. Joawi;G. No.
Mr. BmRAux. I understand the State of Maryland has litigation

with EPA, but I do not think that point was specifically addressed.
Am I correct on that I
So it has never really been taken to court although the State of

Maryland, I think, has some inquiries that you went to court on?
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Mr. JORLNO. There has been no judicial determination of our
authority in this area. I think some preliminary efforts toward that
were taken but that none reached a final determination by a court.

Mr. BREAUX. OK.
On page 7 of your statement, you say, in the first paragraph, the

second sentence:
It is our belief that the schedules for implementing alternatives are difficult

but fair; expensive but worth the cost. We are convinced that the schedules
can be met.

I take that to mean the 1981 absolute cutoff of ocean dumping
schedule can be met in EPA's opinion?

Mr. JoRmNO. We believe that there are alternatives available, and
those alternatives can be implemented by the dates referred to.

In the case of Camden, the alternative will be in place by the end
of this year, leaving the several municipalities in the New York
metropolitan area at the dump site and Philadelphia. And in both of
those cities we believe the alternatives can be in place and on line by
that date.

Now, I must recognize, too, that while we have the regulatory
hand in EPA, but we also have the assisting hand. And the ability
for us to provide the assistance is, in part, dependent upon future
congressional authorization.

Specifically, I am referring to the authorizations in title II of
Public Law 92-500, providing for assistance for municipal waste
treatments, including those portions of the waste treatment project
which are necessary to accommodate alternatives for sludge disposal.
We need those authorizations for us to make real our determination
and our judgment that the 1981 date can be adhered to.

Mr. BREAUX. OK.
Now, when we had the markup of the authorization bill, the gentle-

man from New Jersey, Mr. Hughes, offered an amendment that
would statutorily establish an absolute cutoff date of December 31,
1981. This would not be an intended goal, it would be a legal re-
quirement that there "shall be" no permits issued. And EPA opposed
that amendment, as did I. And the reason I did was because I thought
you needed more flexibility in case some schedules were not met.

But you are saying in your statement today that you are confident
that the deadline can be met.

My question is that if you are confident that the deadline can be
met, why did EPA oppose the Hughes amendment?

Mr. JORLING. I think the Agency's question does not relate to the
1981 date as much as it does to the determination of what remedies
are available in the event that noncompliance results in 1981, and the -
determination ot whether the Hughes amendment would require just
absolute prohibition of the discharge or whether it provides for the
use of enforcement tools that might or might not be available to
bring sanctions against the noncompliant community.

Mr. BREUuX. Well, you got into that area when we talked about
interim permits. And Mr. Hughes, I am sure, will address that issue.
But I Think the Hughes amenament says "no" permits after 1981 for
harmful dumping with a period and an exclamation point.
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Now, if you can get around all those statements and find a way
to authorize permits again, I again think you are flying in the op-
posite direction of the gentleman's amendment. I do not support it,
but if it is law, it will have to be enforced.

Mr. JOIUNG. I think the concern expressed fi the Administrator's
letter of May 11 was the question of what occurs in the event of non-
compiance, which we do not expect, -but which we-can recog-
nize. Noncompliance may occur because of a failure of Federal
authorization.

So the question is what do we do in such a case ? As I mentioned
in the prepared remarks, we would like to explore a delayed compli-
ance penalty which establishes a sanction following noncompliance.
This would provide an inducement for immediate or as rapid com-
pliance as possible.

Mr. BREAUX. So you would allow dumping beyond the noncompli-
ancf period but penalize the noncomplier I

Mr. JORLING. I do not want again to act as if we are predicting or
anticipating noncompliance. I do not want anything in this kind of
dialog to suggest or, in any way, erode insistence that these time-
tables be complied with.
oWhat we are worried about is, in one sense, a theoretical question

of what happens if there is noncompliance in 1981 and the tools
which we have available to respond to that fact.

Our disagreement is not with the date. It is with what we have
available in the enforcement area after that date.

Mr. BRFAUX. I take it that your position is that if the Hughes
amendment is an absolute termination date of December 31, 1981,
that you would oppose the amendment in that form?

Mr. JORLMNG. If it was interpreted to result in no discretion on the
part of anyone, including the courts, to allow-

Mr. BREAUX. To allow dumping?
Mr. JORLINo (continuing). Dumping while other remedies were

pursued, then I think we would be opposed because we are just not
confident that the alternative of storage or no dumping would be the
proper one for the very short term that we anticipate would be
necess=VyW_ bring them into compliance.

So it is simply a question of the sanctions we have available fol-
lowing 1981.

Mr. BREAUX. Mr. Hughes, you are recognized.
Mr. HuroEs.,-Thank you, Mr. Chairman.
I think you just put your finger on what really troubles me and

others that are vitally affected by -the ocean dumping; and that is that
the waffling that we see-and that is exactly what it is-by EPA on
their target date of December 31, 1981. It is a signal to the munici-
palities that there may be another out. The problems not as much
technology as it is economic.

It only costs between $2 to $6 a ton to dump, whereas land-based
alternatives range between $50 and $150.

Now, I take my hat off to the mayor of Camden. He has moved
Camden right along. But let me say something else in the same
breath. He would not be where he is today, and Camden would not
be there if it were not for the fact that EPA was on their back con-
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stantly, putting the pressure on. Camden finally came to the realiza-
tion they had to find alternatives, and they did.

Now, the same thing is going to occur in Philadelphia and in New
York. As long as w6permit them to dump they are going to dump.

Now, let me Just suggest to you that I had two ways to go with
-regard to what EPA is doing. I think if I brought suit in the Feder-
alDistrict Court against EPA, I Would stop all interim dumping be-
cause, as the Chairman has indicated, there is no provisions in the
law, and it was never the intent of Congress to permit EPA to grant
interim permits. But that really is somewhat unrealistic at this
point..

And built into my amendment is a recognition of the fact that
there has tol]e some interim permits along with an outside date. So,
in effect, what it does is to legitimatize something that EPA has been
doing, whioh I consider to be improper and illegal while, at the same
time, setting an outside date.

Now, I did not pull the December 31, 1981, deadline out of the air.
EPA has looked into this area in depth and determined that there is
sufficient lead time to bring about alternatives to ocean dumping.

And you know as you sit there, and you said it during your testi-
mony, that there is sufficient time if we make them do it.

But they are not going to develop alternatives unless we force
them to do it because it is economically wiser and easier for them to
dump. They will dump--until 1992 if we let them.

You know, those are the practicalities of it.
Mr. JoRrIG. I do not believe that anything we do from the time

of this new administration to 1981 would be characterized as waffling
on forcing compliance with the 1981 date.

One of the advantages of the interim permit is that it is t year
long permit. And part of the purpose of the year Ion period is to
assure that the committee's timetable, a timetable that brings you to
compliance by 1981, is that it can be enforced meaningfully and ad-
hered to. We intend to enforce it against these communities if they
fall behind those timetables. And we have already commenced that
action againstthe city of Philadelphia.

We are going to apply whatever enforcement tools we have avail-
able under the existing law, Congressman, to assure compliance by
1981. There will'not be any waffling on that score _

Mr. HUGHES. I hear you but I did not understand your opposition
to the 1981 legislative deadline at the time I offered the amendment,
since it impliments what you have done administratively. And it
cures what -I consider to be some illegalities on the part of EPA in
the interim.

And if it is defeated, I am going to challenge EPA's right to
grant interim ermits. And we will focus attention on harmful dump-
ing in that fashion.Mr. JoRuGo. In either event, we will continue to apply the enforce-
ment tools that we have, Congressman, to assure adherence to the
1981 schedule.

Our difficulty, as I mentioned before, is somewhat theoretical with
the date in the statute. We do not mind the date in the statute. We
support that. We support most of the elements of the amendment.
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What we are concerned about is what are the remedies available to
the Federal Government and to the State government in the event of
noncompliance.

If we had some feeling that the result would be that we would
have discretion to apply the enforcement which would achieve the
environmentally soundest result, we would have no objection with it.

Mr. HUGHEs Every day we pass laws where we feel for policy
reasons we should achieve certain goals. We pass criminal laws every
day with the expectation that there are going to be a few that do not
want to comply, and we have to, unfortunately, bring to bear on
them the powers of the courts.

No, I do not understand your rationale.
EPA has determined that there is sufficient leadtime for Phila-

delphia to stop ocean dumping by December 81, 1981. You have done
the same thing with the New York metropolitan area.

Now, I do not understand the reluctance of EPA at this point to
accept legislatively the deadline that they have set. In effect, it is
only reaffirming what you have done.

Mr. JoRLIz~o. I think, as I mentioned before, part of our assessment
of lead time and of alternatives is in part determined by our ability
to provide some assistance, some assistance that is provided for under
92-500 in the form of assistance for waste treatment construction.

If that program is not further funded, as it is not at the present
time, then our determination of what Philadelphia can do by 1981 is
affected. If the law is further authorized, if the resources that are
necessary to help communities are available fully expect, but do
not now have that authorization, we think the 1981 date is very
sound, the lead time judgments are sound, and the alternatives are
sound.

If Congress does not give us the authorization, then our judgment
about lead times are affeted.

Mr. HuomS. Mr. Secretary, that is the case with just about every
program that you are administering. I mean, much of what we are
doing i EPA and in many of the other agencies depend upon fur-
ther funding. We have other problems with wastewater treatment
facilities for instance, which belie the problems that we had in New
Jersey. Some of our problems are because of a lack of funding. That
can always be a problem. I do not consider that to be a valid
argument.

Let me ask you another question if I may.
Mr. BRzuxm The time of the gentleman has expired. We will have

a second round.
Mr. Forsythe.
Mr. Fonsr m. Thank you, Mr. Chairman.
I fully support every question that my colleague, Mr. Hughes, has

propounded as to his concern. I am also a supporter of his legisla-
tion which has provisions comparable to other legislation, H.R. 5851
-- and I think I had better really go to that because time is going to
catch up with me if I do not-because it seems to me, for instance,
that you talk about one of-the main thrusts of my bill, the penalty
fee, as being what you would like to do after the fact of noncompli-
ance, Mr. Jorling, but do not like it when it is before the fact.
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In other words, that you would like to have a penalty fee after
the 1981 date if they do not comply. And it seems to me-that we need
tha incentive now to really push in this direction.

So I would like your comment on that concept, which confuses me
frankly. .

Mr. JoRntm. The condemn we expressed in our prepared remarks
concerning the amendment that you have proffered again is not with
its intention and its purpose. We have reached a determination that
the alternatives that are available to Philadelphia and the New York
metropolitan communities are available. So the problem is not more
research but rather financing. These cOmMnties must generate their
share of the costs which is very expensive

We do not think, that withdrawing further resources out of these
already hard-pressed communities during this period when they are
undertaking the compliance effort, will serve an additional purpose.

The alternatives, we think, are relatively clear. What we need is
the financing that enables the adjustment and the transfer to those
alternatives.

Mr. Fousrrn. And you would perhaps agree with our legislation,
that if that fee were to go directly into the development of the alter-
natives rather than for theoreticalresearh--you would agree I

In other words, would be going directly right back where we have
wanted them to spend it for * long time, and you would agree?

Mr. JoazRa. Yes; however we believe that these communities un-
der these present year-long interim permits are spending the neces-
sary funds to get them out of the ocean b 1981.

Mr. Fousrm Well, this is where I thn our concern stems from,
that we do not believe that this has been the cas& And the court in
the case of Camden really picked it up, that really nothing was hap-
pening. And certainly the same appears to hold fdr the massive prob.
lems of the New York metropolitan area, although we know 50 per-
cent of the problem is in Metropolitan New Jersey and is not a New
York State problem alone.

So it is a massive and complex problem with many jurisdictions in-
volved. But, yet, this business of defining the end point as December
81,1981, is something I fully support.

Mr. JomLwo. Let me ask the two regional administrators to com-
ment on the timetable for these communities and determine whether
or not they feel the track is being, adhered to.

Mr. Fomisrm I would annreciate it.
Mr. HAxsIa- In region we stout in 1974 listing 1981 s a goal.

After further work with composting we changed the 1981 date fm
a goal to a requirement.

We have nine steps on each permit, Congressma in .the form of
conditions that each applicant must meet. The applicants in general
are meeting these The is one that is not, and it is being denied a
permit this year. It is West Milford, N.J. We have the authority at
this timeto levy fines against an, municipality that does not meet
anyone of those nine conditions.As to whether or not they can be out by 1981, technically they can.
Economically, they might have some trouble, as stated by Mr. Jor-
ling. But technically they can, and they can meet it within 1981.
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We are not talking about research for another 5 to 10 years and,-demonstration for another 5 to 10 years, and' finally getting out of
the ocean. We can be out by 1.981, and including New York City,

The technology of alternatives is available and feasible. Compost-
ing is nonintensivo and it is energy nonintensive, and can be applied
in a hurry.

Insofar as space available to receive the compost doed not appear
to be an insurmountable problem. There are thousands of acres in
New York City itself that could receive it,. There are old landfills
that could use a foot or two of good topsoil as well as parks and
golf courses. The same is true, for northern New Jersey. There are
alternatives available now. They can be out by 1981.

And we are enforcing those sdoedules.
Mr. BB3RAux. Dr. Morris, do youhave a comment ?

oDr. ou s I would like to comment on the city of Philadelphia
n W believe that aoonposting is viable. It is here and it is proven.

It can be done by 1981. I do not believe the problem is in research of
what to do'with sludge. I think there are places to put it.

The problem is commitment from the standpoint of the State and
from the standpoint of the city.

I think a question should be put to the representatives of the city
of Philadelphia exactly as wais put to them 2 weeks ago in Toms
River, will you be out by 1981. And the response was, W will at-
tempt to be out by 1981.9 -

I can yefer you to a May 1977 Water Pollution Control Journalinwhichkthe'Commissioner of the city of Philadelphia states, in response
to one of 'the marine studies, that the city does not feel- that this
r port should proMpt any- great urgency for cessation of ocean
dThe statement occurs further on in page, 743 that "Yet the city

contends 1hat it is prematuTe to make a determination that any ocean
dumping must be ended by a particular date." I

$y eom cern is commitment, then. I think -it can be done, and I
think the technology is there. The question cones, where do we put
it I Composting material can be put on city parks and can be put on
roadwfts, m ian strips, et cetera.

The State of Pennsylvania, has strip mines in which sludge dis-
posal and sludge usage would be of great assistance in making the
soil better, in replanting it.

In. Allegheny County, a town out there ,has pub sludge in a strip
mine. They will be turning it into a park.

There are some things the Congress could address itself to in
assisting this. One is in,terms of: providing modification of the Inter-
stateComnerce commission regulations whereby 'it is more costly to
transport sludge than it is totranspqt coal. • c"

There is also a schologieal problem in receiving sludge from a
major city Which lhiadelp ia has runs into. AA4 I had the honor of

appearing before 800 enraged citizens in the middle of Pennsylvania
who did nob want Philadelphia's sludge but yet they applied their
own sludge from their own town to their own land.

So that-
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Mr. BReAux. Was not Philaelphia also importing sludge I
Dr. MoPais. It was the Philadelphia sludge that we are trying to

use as a demonstration on an Army base in Cumberland County, Pa.
We ho approval from the Army to do it We had the best scientific

* evidence that we could get that this would not be harmful to the soil
or to the ground water, but the population there was adamant that
they did not want this material there

Consequently, the demonstration was canceled.
Possib there could be an incentive to the towns to accept this.

Until we learn that this is the material which is usable and that we
are throwing energy down the drain into our rivers and our oceans,
the problem is not licked.
- So we must use this energy some place. It is not a good fertilizer. I
would not make any bones about that. But it is usable in some places,
such as in strip mine shafts.

There is a psychological problem. But the technology is here. We
have it today. The city of Philadelphia can comply by 1981. And I
suggest you address the city and ask them whether they will.

Mr. BrAtux. We intend to do that.
The time of the gentleman has expired.
Mr. Zeferetti.
Mr. Z w Thank you, Mr. Chairman.
We all have doubts about the phase-out date, but one of the al-

ternatives we implemented in New York-and Mr. Hansler, maybe
you might want to comment-were two large sewage treatment
plants. One was started up in the North River about 1971 and the
other one is right in my district in Brooklyn, in Red Hook, which
has not yet been started.

Would you please comment on that particular phase of the
alternatives?

Mr. HANSLE The North River project in New York will treat
waste from Manhattan. Right now 220 million gallons of raw sewage
is going into the Hudson and East Rivers each day.

That treatment plant was begun in 1971. The foundation alone
cost over $300 million. When the plant is completed it will cost $1.2
billion. That treatment plant will not provide for the ultimate dis-
posal of sludge. In fact, that treatment plant will generate a lot of
sludge, much more sludge than is going to the river from raw sew-
age right now.

What you are talking about in New York, insofar as sludge han-
dling, is what do yoi do with that final residue product from the
treatment plant, that which does not go out the pipe, the sludge ?

Insofar as Red Hook, that project has been given several grants
from EPA. The plans and specifications for interceptor outfall foun-
dations have been developed. Grants have been given for that. It
should be completed within a 5- to 6-year period.

Mr. Zsrn=. Are you aware of a startup date?
Mr. HANSL.m Yes. It is in the Federal court order. I think it is

1984 or 1985.
In any event, that plant will generate more sludge that must be dis-

posed f. Again composting is available, is, available to a city such
asNew York,, end it can be instituted by the end of 1981..
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Mr, Ztrmri. Let me ask you this.
Allegoly, there was, a, now method initiated by New York City. I

understand the Interstate Sanitation Commission has standards. I
wondered whether or not the city which developed a two-track sys-
tem has met the standards of that Interstate Sanitation Commission t

Mr. H.sutim. I think the two-track system referred to by New
York City is that they would adopt one method of sludge disposal--
not ocean dumping--on an interim, basis, such as composting or
landifil, while they are developing, perhaps, t more sophistiCated
system of mixing with garbage, co I, et cetera, for energy production.

Mr. Zuannmrr. Is it tn acceptable alternative I
Mr. HAzSsum. Oh, ye.
I do not care if New York City or Camden or Buffalo handled

'their sludge in three or four different ways, and in a time frame that
may vary from 15 to,20 years, as long as they are out of the oceans
With one of the systems by 1981.

Mr. Znw=mri. One last question. -

If Mr. Hughes' amendment is adopted, and that cutoff date is im-
plemented, will an interim permit be issued beyond that date if the
waste matter is not eliminate

Mr. JoziLNG. What happens in that contingency is what we are
going to try and avoid. It might be helpful to relate the experience
of enforcement in the case of Camden where EPA said no more
interim rmits. The court insisted we issue an interim permit on
behalf ofth9 public health.

I do not know that I can assure you that just in case people are
wondering what signals wp are trying to send out, that long before
1981, we will be in court with Philadelphia and the communities in
the New York area if they are not on the timetable that is going to
get them to 1981.

Mr. Zmm Thankyou, Mr. Chairman.
Mr. BREAUX. Mr. McCloskeyI
Mr. McCLosxzy. Mr. Chairman, I yield my time to the gentleman

from New York, Mr. Lent.
Mr. LT-T. I thank the gentleman for yielding.
A minor clarification, Mr. Jorling, on page 7 of your statement

you indicate that Camden has been dumping raw sewage on a 40-mile
site for the past several years. I understand that is actually sludge.

Mr. JoRLiNG. It is raw sewage sludge. The distinction is the
character of sludge that results from a primary treatment plant, in
which case it is referred to as raw sewage sludge; or the sludge re-
sultin from a secondary or more advanced waste treatment system,
in which case it is just referred to as sewage sludge.

So, it is sludge material, it is not the sum total of all of the waste
treatment stream.

Mr. LFENT. In other words that is a by-product of primary treat-
ment.

Mr. JomNG. That is correct.
Mr. NT. On pages 10 and 11 of your statement you indicate that

the beach wash-up on Long Island last summer--4nd I represent
Nassau County, that is in my district--the beach washup of floatables,
and also the Aish kill off New Jersey, were not the result of sludge



451

dumping. Your statement indicates that EPA conducted studies
which f'ound that-to quote your statement--"Sludge dumping is
nothing more than a minor contributing factor" in these washups. So,
the real culprits here, according to your statement, were raw sewage
discharges, inadequately treated waste water discharges, combined
sewer overflow, urban runoff, and. solid waste barging operations in
New York Harbor.
* Just so We are looking at these hearings in the right context, there
is nothing in the 1981 deadline that will alleviate this situation of
the raw sewage coming out of Manhattan and some of these other
cities, some of which are located in New Jersey, is there ?

Mr. JowuNO. The problem in the Bight is that we have a lot of
factors contributing to the problem. We are requiring increased
levels of treatment in New York so the raw sewage discharges
that occur there now will be eliminated. That will have the effect
of increasing the amount of sludge. If that sludge goes to the ocean,
that will exacerbate the problemsin the ocean.

We cannot simply say, we can solve the problem by eliminating the
sludge by 1981, or on the other hand, by improving the quality of
our treatment upstream. We are attacking on all fronts, and we
have to attack on all fronts. The problem in 1976 was the subject
of several studies to determine what caused the floatables and the
fish kills. It appears that some of the natural phenomena were the
principal causes. The algae bloom.

Mr. LpNT. We didn't have any algae bloom on the beach, we had
raw sewage, plastic floatable artifacts and sewage. I am not talking
about algae bloom.

Mr. J6PTh.op. That was the problem off the New Jersey shore.
Your problem on, the Long Island beaches was a function of the
materials that are flowing through the New York Harbor out into
the water. We had northerly winds, and that took them on to Long
Island.

Mr. LENT. Here is my point, on July 24, 1976 this committee held
a hearing out in Nassau County as a direct result of these beach
washups. In the middle of that hearing my good friend, Mr. Hansler,
who is the region II administrator, put out a statement in which he
said, "By 1981 there is not going to be any more of this sludge dump-
ing." This grabbed all the headlines, and everybody folded up their
tents and went home relatively happy under what I believe was a
misapprehension that everything was going to be OK down on Jones
Beach, and all the other beaches after 1981.

Now, your statement here today, particularly the revelation on
pages 10 and 11 was to the effect that what was washing up on these
beaches had nothing to do with sludge and therefore will not be in
any way affected by the 1981 deadline and the stopping of the dump-
ing of sludge.

TK q question, therefore, to you is, what can I tell my constituents
on Vong Island, my swimmers and my boaters, what is the EPA
and the Federal Government doing for them with respect to their
immediate problem, which is not sludge. We would not like to have
sludge on the beach, but we would almost settle for sludge-

[Laughter:]
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Mr. LENT [continuing]. As opposed to what we are getting, and
are going to get. And we are going to get it perhaps way beyond
1981, the deadline.

Mr. JomNo. I think the causes for that are some of these com-
munities that have outfall pipes out in the areas along the beaches.
Those communities are going to have to become vigorous in com-
plying with that portion of the Water Pollution Control Act Amend-
ment. New York City and the huge outfalls that are discharging
sewage are going to have to be put on line.

Mr. LzWF. Will the gentleman yield? Hold up, now, there are
no outfall points from Nassau County that discharge sewage or even
sludge, are there?

Mr. HANSLEa. Yes, the sewage from Long Island is treated. Most
of your debris problem comes from the raw sewage discharges in
Brooklyn and Manhattan; it also come from the combined sewer
overflows. Whenever you get 2 inches of rain in Metropolitan New
York, Jersey, or New York, it overflows, you have the floatables.
It is true, this problem of floatables will not be solved on the Jersey
coast or the Long Island coast, depending on which way the wind
blows, until the treatment plants for secondary treatment are on
line, New York City is on court order and the others on permits,
and until the combined sewer overflow problem is handled. That will
not be, I think, addressed until the late 1980's or 1990's.

Mr. BEAUX. The time of the gentleman from California has ex-
pired. Mr. Bauman?

Mr. BAUMAN. I yield to Mr. Emery, he was before me.
Mr. EMERY. I yield my time to the gentleman from New York.
Mr. LiNT. I thank the gentlemen for yielding further.
I think it should be established that what is coming out of the

outflow pipes in Nassau County are not any of the artifacts of sew-
age, which are washing up on Long Island beaches. I think Mr.
Hansler pointed the finger directly at New York City and some of
these New Jersey communities, which have not even reached the
point yet where they are. treating sewage and therefore have a
sludge problem.

Mr. JORRoN. I stand corrected on that inference, yes.
Mr. LENT. Well, what is the present status-if you can tell us--

of the construction of the Red Hook, and the North River, and the
Staten Island plants which are going to, hopefully, treat sewage
effluent from the city of New York, if I understand it, in the order
of magnitude of 500 million gallons a day that is being pumped out
or piped out in the Hudson Harbor?

Mr. HANSLER. New York City has 14 areas where they will have
sewage treatment plants. In 11 cases the plants are built and operat-
ing. Some are meeting the July 1, 1977 goal, some of them are not,
they are in the process of upgrading. The Oakwood Beach plant
in Staten Island is there, part of it is operating,- it is being ex-
panded. The Red Hook project that was also part of the Federal
court order with the city is under construction. Two weeks ago we
gave a grant of $55 million for the foundation work. North River,
similarly, is on the Federal court order schedule; the foundation
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is in. They are in the process of redesigning the superstructure of
the plant so it is energy efficient. The deadline for the completion of
the New York City projects is 1985-86. The deadline for the com-
pletion of the plants in New Jersey, the deadline fall before that
date.

There is not a community in northern New Jersey where the waste
does not receive some semblance of treatment at this point in time.
Some of the treatments are to 7 or 8 percent. But all are underway, in
accordance with our permits, to have secondary treatment within a
fixed time frame.

Mr. LENT. Did New York City actually halt the construction for
a protracted period of time of these major plants?

Mr. HANSLER. They did on Red Hook and North River because of
their financial bind, That is why we filed suit in Federal Court and
put on a court-ordered deadline.

Mr. LENT. And how much time, Mr. Hansler, do you estimate was
lost in construction time due to this stoppage f

Mr. HANSLERn. Probably 5 years.
Mr. LENT. So, had that stoppage not taken place, this 1985-86

completion date that you put on the New York City plants would
have actually coincided or nearly coincided with the 1981 date for
the stoppage in the dumping of sludge.

Mr. HANSLER. No, I would still say there would have been a delay.
The delay was not entirely a matter of New York City being near
bankruptcy, or getting federal financing; it was a matter of engineer-
ing difficulties with the foundation work and caissons. I am not
going to beat New York City over the head, they have problems; they

ave 11 plants 'operating and are doing their best to complete the
other 3. You just do not build a $1.2 billion plant overnight. Even
when these plants are completed the next major problem is going to
be the combined sewage and the floatables.

Mr. ZmFnRm'r4 Willfthe gentleman yield?
Mr. LENT. I will be happy to yield.
Itfr. ZEFERE'rI. Are'you saying the 1971 startup date for the North

River was delayed 5 years because of financial problems?
Mr. HANSLEt. No. The startup date for the foundation was not

delayed. What was delayed was moving to the secondary treatment
plant, the superstructure part of it.

Mr. ZEFaRm-ri. And that was because of financial problems?
Mr. HANmsLR. That was because of engineering problems and

financing
Mr.' Zift rm. Thank you.
Mr. BuAux Let me say, the gentleman from New York is now

on his time, his 5 minutes. [Laughter.]
YoU. were on Mr. Emery's 5 minutes, and you were on Mr. Mc'

Closkey's 5 minutes; now you go on your 5 minutes. [Laughter.]
Mr. LENT. Well, could you chardeterize at the present tune what

measure of cooperation you are getting from the administration of
the oity of New York insofar as moving forward with the Red Hook,
Oakwood Beach, and North River plants, as of today ?
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Mr. HANSLER. They are cooperating in accordance with the Federal
Court order. They have not missed a date so far on that Federal
Court order schedule.

Mr. LENT. Well, will you be sure to notify me if they fall behind
because we in Long Island do not mind being the "bedroom" of New'
York City, but we do not want to be the "bathroom". [Laughter.]

I have no further questions, Mr. Chairman.
Mr. BREAUX. Mr. Trible?
Mr. TRIBLE. No questions.
Mr. BREAUX. Mr. Bauman ?
Mr. BAUMAN. Thank you, Mr. Chairman. I was not here for all

your testimony. I gather from looking at your statement that you
now believe there is a possibility that by 1981, the deadline which
this committee wrote into your authorization bill, most of the cities
will cease ocean dumping, if certain steps are taken.

Now, that is certainly a substantial change-if indeed that is your
position-from the letters we received from Mr. Costle on May 4th
and May 11th, in which he emphatically opposed the legislation of
Mr. Hughes. What has happened in the interim to make this change
come about-a scientific breakthrough?

Mr. JORLING. We indicated earlier that the concern that was ex-
pressed in the administrator's earlier letter was not to the feasibility
and expectation of reaching 1981. We fully believe that the alterna-
tives are there, and we believe they will be met.

The question comes in the interpretation of what occurs in the
event of noncompliance, and whether or not there was discretion at
that point to apply possible enforcement remedies. We could refuse
to issue the interim permit, and then go to the Federal Court and
have the Federal Court issue one for us as happened in the Camdeon
case. What would be the remedy in the event of noncompliance, that
is our concern with the 1981 date. We are not concerned with it as
being written into the law. We are concerned with what occurs in
the event of noncompliance, an event we do not expect.
I Mr. BAUXAN. I am glad you do not expect it because we got the
definite impression a few weeks ago that the worst thing we could
do would be to enact this deadline. I do think there is some change
in your position. If the deadline is not met, you can come back be-
fore this subcommittee and ask for a legislative remedy.

Thank you, Mr. Chairman..
Mr. BnrAux. Let me ask the question-I do not want to play

games-does the EPA oppose the amendment, or do you support itV
I mean, we can talk about problems of this or that, but it all ulti-
mately comes down to, you are either for or against it. If I call on
you as the Assistant Administrator and ask, do I vote for or against
it, what is your recommendation? What do you recommend, yes
or no?

Mr. JORmn G. I think we would recommend that you support it.
Mr. BREAux. Well, that is a definite change from 3 weeks ago.
Mr. JoPLiNG. I think, as I re-read Doug's letter, it was a qualhfica

tion on what occurred in the event of noncompliance.
Mr. BPuAux. It boils down to the question whether the EPA is

supporting the amendment, or not. I guess there were no guessing
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games by anybody that the EPA was saying that no, it did not
support it, being fearful of what might happen ii it reached the
deadline.,

No*, are you saying that, " No, we do support that? "
S -.Mr. 3oRwNo. We support the deadline. The deadline is in our

permits and is in our regulations.
Mr. B=Aux. Do you support the specific statute that says, "There

shall be no ,.." absolutely, period, underlined, exclamation point,."permit at any time issue afer December 81, 1981." You cannot
say "maybe". [Laughter.]Mr. JoRinNG. Again, the question comes back as to what are our
enforcement tools in the event of noncompliance.

Mr. BRF"UX. You are saying "maybe".
Mr. JORMINO. The Congress does not have the police force that can

go into the city of New York and into the city of Philadelphia and
tell those cities what to-do in the event they do not adhere to that
statutory deadline. Our concern is, what do we do in the event of
noncompliance ? We have certain enforcement authorities now. What
would this amendment do to those? We are just not sure.

Mr. BmAux. It is clear what it does, they cannot put it in the
ocean. There is no real problem about the language, if passed as is,
what they can do. There may be some problems about what they can
do, but what they cannot do is dump it in the ocean, there is no
question about that.

Mr. JomiNG.. Under that interpretation our concern is we can
conceive of a problem of public health. We are concerned that if we
are forced to take an action which does not support the public
health, we could not support the amendment. It is that concern that
we have, not with the date of compliance.

Mr. BRFiux. The problem that I fear is that we are going to be
back here fighting over it again. In 1981 New York is probably go-
ing to have three times more sewage sludge than they have today,
that they cannot get rid of. They are going to come to somebody and
say "We want an ocean dumping permit until we can find something
else to do with it." As I interpret the amendment, you are not going
to permit them to ocean dump at that time.

Mr. JOPLING. That is correct.
Mr. BREAUX. You support that ? [Laughter.]
Mr. Jouwo. The flexibility we support is to protect the public

health.
Mr. BmA-ux. There is no flexibility in that amendment.
Mr. Joiuuo. -Then, if that is the interpretation, we could not sup-

port it. It is simply a question of what occurs in the event of non-
compliance.

Mr. BAuxAN. You do not support it.
Mr. JORuuo. What would be the best judgment of the committee

in the event of noncompliance with the 198rdate I
Mr. ;Bpr.ux. Well, you could do anything except ocean dumping.
Mr. HuoHES. Mr. Chairman I

-Mr. BAux. I yield to the, gentleman from New Jersey.
Mr HUGHES. I can tell you what to do. Just carry out the provi-

sions of the 1972 act. It is very simple. We passed a piece of legisla-
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tion which is now being frustrated through an interim permit system
that has no legal sanction at all. There is no question you have to
use some system. My amendment legitimatizes what you are doing,
and it says in effect. that when EPA indicates that December 31,
1981, is the deadline, that is what we mean.

EPA made the determination that these municipalities have suf-
ficient lead time to develop land-based alternatives. I did not pull
that date out of a bat. Now, speaking for those who are vitally
affected by ocean dumping let ine say to you that my area is becoming
A virtual cesspool. You talk about the safety problems that might
develop if in fact some municapility (loes not conform.Mr. BIIEAVX. If the gentleman wouhl yeld. The gentleman from
New Jersey is rcognized for this second( round of questions for 5
minutes. By the way, I think this is a recorded quorum,

Mr. H-tr, s. That was on your time.
Mr. BRF.%'.. I was yielding to you, I am not going to yield any

more, I am going to let. you proceed on your own time. [TAughter.1
Mr. IIW;111Ms. The General Accounting Office found in January of

this year that 26 municipal permit holders in the northern N'ew
Jersey area were dumping sewage sludge containing cadmium or
mercury that exceeded by 100 t , times EPA safety standards--100
times. the General Accounting Office found that--

ecause the amounts being dumped exceed safety levels. XPA Is coucenied
that mercury and cadmium is accuwulating In fish and shellfish. For exampe,
less titan I year after the Philadelphia dump pmte was moved In 19T3 plants,

ampltw taken from the-area murroudlng tbe new site had areumiuilatom high
levels of cadmium.

Now, you indicate that we have the tehnology. o it is a natter
of making the connitment. We are always lestiqlating goals, and
these are worthy ones. Sone of the decisions by EPA are based upon
pressure from all kinds of groups. It was only last year that we had
a "tug of war," and EPA considered moving the dump site from
New York-lo and behold-just off my district. And on(e again, it
was cause the New York delegation waas putting pressure on EPA
to move it out of the New York Bight. Only after the New Jersey
delegation rallied behind my efforts to oppose that move did we
reverse that decision. The State of Maryland and Delaware joined
in a suit to enjoin dumping off of those States. heiy took it into
Federal court, and they finally worked it out; and gnes where they
moved it? Yes, down off of my district again. fLaughter.]

Mr. Iroimis. The Coast Guard raised the question of risks to navi-
gation in the New York area. According to the General Accounting
Office, we are now permitting the polluters, the dumpers, to dump
at a rate that is faster thah safe because the Coast Guard raised some
question about navigation hazards in the New York area. So, as a
result we are permitting the dumpers to dump faster than is really
safe.

You know, the whole thing is just incredible to me. The adminis-
tration at this point has set a deadline.. They have said, "We reallybelieve we can bat the deadline ; it is in the public interest to do so;
in carrying out the 1972 act we have to do it", and yet, you can sit
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here today and say that you cannot support legislation which serves
notice on the dumpers that we mean what we say. The only problem
is one of dollars and centes, and as long as these municipalities can
dump as cheaply as they are dumping, and as easily as they are
dumping, they are going to dump.

Mr. BREAUX. I think he said he would support it. Then he said
he wouldn't support it.

Mr. Huorns. I am going to try and find out which it is.
Let me say to you that if in fact my amendment is rejected in the

Congress, and we do not legitimatize what, EPA is doing with in-
terim permits I can assure you that I am going to raise the issue
of the right of EPA to grant such permits under the act. The act
is very clear as fir as I am concerned when it comes to ocean dump-
ing and it doesn't sanction harmful dumping.

And insofar as dumping on the streets for lack of an alternative,
let me say-that I just do not want you to dump on my beaches. We
should not dump our own waste there, and we certainly do not want
others to do so-it is just not the answer. We know we have the
technology to recycle these resources and make useful products. It is
a matter of making a determination that we are going to hold the
line and say to the dumpers, "This is it, you either are going to follow
the steps we set out and phase it out by 1981, or you are in trouble."
That is what it amounts to.

Mr. JORLIXo. I think we enjoy the pressure. We do not. like the
practice of ocean dumping any more than you do, we are trying to
abate it and we expect fully to do it. As I mentioned earlier, long
before the 1981 deadline, we will be in Federal court against these
communities if they lapse from their schedules.

Our concern is that if we can have some understanding that the
statutory date means noncompliance, that we can go into Federal
court and ask for large penalties against these noncompliant com-
munities, that we can do that, that is the kind of discretion that we
would like.

Mr. HuGms. You already have that discretion.
Mr. BRE.vx. The committee will be in recess. We will catch the

quorum call. We will return and have some more questions for the
EPA.

[W"hereupon a short recess was taken.]
Mr. BREAUX. The subcommittee will please come back to order. We

will be in order, please.
We still have the Environmental Protection Agency panel and

the Chair recognizes Mr. Forsythe from New Jersey. The Chair will
state that it is our intent because of the pressing time schedule, that
we will finish with the EPA questioning and proceed directly with
the panel of our mayors and cities. Mr. Forsythe ?

Mr. FoRSrrHE. Mr. Chairnian, thank you. Due to our time situa-
tion I ask unanimous consent that the subcommittee be permitted to
ask further questions of EPA in writing.

In view of thaf, as much as I would like to pursue several areas, I
will submit the questions in writing.

94-496-77-30
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Mr. BxinAux. Without objection, it is so ordered. All the members
will'be permitted to submit questions in writing, and we will appre-
ciate your response.

Mr. Evans r
Mr. EvANs. Thank you, Mr. Chairman. I am sorry I was not here

for your remarks and the questions. I have a great interest in Con-
gressman Hughes' amendment.-I am not a cosponsor-of that amend-
ment but I have a co-interest in it, and as many of you know, worked
very hard to see that it passed this committee 22 to 13. i have a con-
tinuing interest in it, and we will be going to conference with the
Senate in this regard..

I think it is very important to set a goal, a date certain beyond
which something is not going to happen. I worked that way in busi-
ness and life, and I think that is the way you all have attempted to
work.

Let me ask you just one question, if you were sitting in my seat, how
would you vote on the Hughes amendment I

Mr. Jo1iING. I would vote for it. I would like to take this oppor-
tunity, to clarify the problem which we seem to be having with re-
spect to what happens in the event of noncompliance.

In the Administrator's earlier letter, he was suggesting that if in
the event of noncompliance administrative remedies would be sought.
Under the Hughes amendment in the event of noncompliance the
Environmental Protection Agency would proceed immediately to
- edera-court,-and the court would then impose the remedies, or the
sanctions that it saw fit.

If we have that understanding that it is the committee's intention
that in the event of noncompliance in 1981 we can proceed immedi-
ately to Federal court, then we can accept that and support the
amendment.

Mr. BEAux. Any other questions?
Mr. EvANs. No more questions.
Mr. HUGHES. I do not think there is any question but that would

be the only avenue open to EPA; and that being the case, we welcome
your support of the amendment. I think my colleague from Delaware
put his finger right on it. You have to have goals. And if the EPA
will join with us, putting in place legislatively that decline, I think
we can agree that the courts would be the only recourse really open
to EPA should there be noncompliance, not just in 1981, but when
municipalities are not reaching the various steps. You said you had
nine steps for the New York metropolitan area. I would assume the
same thing would prevail as occurred in Camden where the EPA
moves right into Federal court to secure compliance. We can't wait

-until 1981. You are certainly going to know at a given time how far
along the municipalities are in meeting the deadline

Mr. JORLITG. I think we should also recognize that the 1981 date is
in law, the regulations are promulgated and have the full force and
effect of law. That demonstrates,I think, our commitment to that
date.

IWe just want a common understanding of what the remedy is if the
Hughes amendment is enacted into law. We will proceed immediately
to the courts. This would be necessary rather than some administra-
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tive technique remedy, such as the delayed compliance penalty which
is being explored both in the context of the Clean Air Act and the
Water Pollution Control Act.

Mr. Huoams. Do not minimize the second effect of my amendment,
and that in effect is to sanction the interim permit system the EPA
has been using. It is not that I feel that we have an alternative to it;
but what I am saying I do not find anything in the law that would

* grant the EPA the right to set up an interim permit system.
So, in effect what we are doing is putting into the law what has been

the practice of EPA, but using the target date of 1981 as the deadline.
Mr. JomxLnu. We need not get into any kind of a dialog at this time

but I think there is a sound legal argument in support of our ability
to issue interim permits.

Mr. HuamIs. -I welcome your support. Mr. Chairman, there is one
other aspect. [know we are under time constraints.

Mr. B1Paux. They are going to be here, I might add, to answer
additional questions after we hear from the mayors.

Mr. Huoams. Thank you.
Mr. Bm Amx I want to thank the panel. And bearing in mind what

you said when I asked you how you would vote, we are not so much
interested in how you would vote, as we are in the official position of
the Env'y4rmental Protection Agency.

The aa, ndment, as I read it, does not say anything about going to
court; it does not mention seeking other remedies from Federal
courts, it simply says, "No permit shall be issued." It does not talk
about problems; it does not talk about going to any other court asking
for an emergency permit it says "none."

• Now if you are satisfed that some courts are going to come and
"weasel" around that and say -t is an emergency, so we are going to
issue a permit, you are going to have problems.

Mr. JOm I o. All I am suggesting is that in the event of noncom-
pliance as of that date there will be no effective permit, and it will be
viewed as an unlawful discharge, or unlawful dumping, and we would
take the appropriate enforcement actions in Federal court.

Mr. Bm&ux And one appropriate enforcement action-Uh to levy a
fine; is that not correctI Or see to it that they do not dump, and enjoin
them from doing it or doing anything that is not in actual compliance.

Mr. Joiinro. The probl-em is, once the matter is in the Dederal
court, the court has available to it a broad range of equitable remedies,

Mr. B=uA&x. But the only way they can fiid a remedy is by inter-
preting a law that Congress sets, they cannot legislate. his law does
not say they can come in an issue an emergency permit; they can only
interpret the law that we pass, and it does not talk about an emer-
gency permit. It says, "No permit shall be issued," period.

I would not want to hold out to the EPA the hope that they sup-
port this amendment and the deadline is missed, that the courts would
then interpret the amendment in some other way because there will be
no confusion as to the intent of Congress regarding the amendment.

Mr. Huomns. If the gentleman would yield.
Mr. B=Aux. I yield.
Mr. .HuGEs. Judg.. Brotman granted an additional 3 months, I

think 'it was an additional 3-month interim permit because of the

I



460

unavailability of alternatives. I have no doubt that the court once
again looks at the law, the intent of the law, and the practicality of
the situation and actsimcordingly. I think the same thing would occur
if in fact the EPA it 1981 had to go in and enjoin municipalities that
do not comply.

Mr. BniAux. I just do not want the court coming in and saying,
"Well, we agree, you cannot have a permit unless the court decides
there should be a permit." When we say, "no permits," there will be
no permits. There is no question, at least in my mind, that that is What
it says.

Now, if you want to say, "No permit unless the court says there
should be a permit," we would have to put that in the law.

I want to thank you, gentlemen. I know that your staff is going to
be available for any questions that come up with other witnesses that
will be appearing this afternoon, and we appreciate it very much.

Mr. JORLIO. Thank you, Mr. Chairman.
Mr. BmAux. With that I would like to welcome our next panel,

which is a panel of three, Mr. Carmen F. Guarino, Water Commis-
sioner, City of Philadelphia; Hon. Angelo Errechetti, Mayor of the
City of Camden, N.J., and Robert Low, Administrator, New York
Environmental Protection Administration.

Gentlemen, we welcome you and ask that you will take your posi-
tions at the witness table.

Gentlemen- now that you have taken your positions at the witness
table I would ask you that in the interest of time--yotr time as well
as the committee's time-you perhaps summarize your statements,
so we can get-to the questions and answers.

Mr. Guarino;-would you like to go first ? Your complete statements
will be made a part of the record.

[The statements follow:]

STATEMENT OF CARMEN GUARINO, COMMISSIONER, WATER DEPARTMENT, CITY OF
PHILADELPHIA

My name is Carmen F. Guarino. I am Commissioner and Chief Engineer of
the Water Department of the City of Philadelphia. On behalf of Mayor Rizzo,
I appreciate the opportunity to express before this Committee *the yiews of the
City of Philadelphia on the disposal of municipal sewage sludge. 1

As those responsible for actually carrying out the treatment of' water
pollution we are faced with the day to day operating problems; we live with
the real life ramifications of the high level policy decisions made here in
Washington. It is with great gratitude that we accept the invitttion to
participate in the decision making process.

Your invitation to Mayor Rizzo asked us to address three questions:
(1) Our progress on ending ocean dumping.
(2) The selection and relocation of dump sites.
(3) Our views on H.R. 5851,

We are pleased' to give you our views on each.

ENDING OCEAN DUMPING

The City of Philadelphia is making substantial progress on its goal of ending
ocean dumping by 1981. We are carrying out an active and effective effort to
divert sludge from the ocean to other alternatives.

I and my associates in the City Water Department have perhaps investigated
more potential processes for the handling of sludge than anyone in the United
States. Anyone who has an idea has had full 'hearing in my office. We have
gone about seeking solutions with an open mind and, I might add, an open
pocketbook.



461

From all that we have learned our strategy Is to develop land based
alternatives In both agricultural and non-agricultural categories. Because the
technology Is unproven in energy recovery processes such as pyrolysis we have
chosen to place the major emphasis on recycling the sludge to the soil. This
approach can be utilized as an interim or final strategy depending on future
technological developments. -

Our plan to implement land based alternatives and at the same time to divert
sludge from the ocean is three fold: (1) building a market and Improving the
product; (2) actual diversion at the plant sites, and (8) finding ways and
means of using the sludge diverted.

Because of the pressures of the deadlines, all three of these elements must
go forward at the same time. The City Is making progress on each part. For
example, in order to build the market and improve the product the City is
currently carrying out a give-away program to improve public acceptance for
sludge; it is carrying out a market study to ascertain commercial acceptability;
it is reducing all controllable metal sources to lower the levels of heavy metals
present in the sludge; and it is working on plans for a recylclJng center which
will be a physical focus for the effort.

While this is going on, the rate of diversion from the ocean is being increased.
Dewatering capability at the Southwest and Northeast plants is being improved
so that some 17,000 tons will be diverted in the coming year. Operating
experience gained during this year will lay the groundwork for increased
diversion. The liquid application program in fiscal '78 will move from the pilot
stage to meaningful diversion rates of 1900 tons. To place these numbers in
perspective Philadelphia now disposes over 70,000 tons of digested sludge
annually and this quantity is projected to double when the plant expansion
program Is complete.

The third simultaneous phase of the effort Involves finding and improving
ways and means of using the diverted material. Under this phase of the program
we are improving our composting programs, working on acceptable land
reclamation, developing a pilot program of creating a building material from
sludge and using it for sod growing.

Only last week there was a major breakthrough on sludge disposal in the
City. The Fairmont Park Commission at my request has agreed to a program
of placing sludge which Is currently in lagoons on one of our expansion sites
in the park. This will clear a major bottleneck on our construction program
because the sludge problem had us stymied. A number of communities had
refused to accept it even in a well planned strip mining program.

The Fairmont project may be extremely significant. Fairmont Park is
cherished by the City of Philadelphia and It is nationally known. If we can
carry out a program of using sludge In- Fairmont Park to enhance the park,
public acceptance of this use of sludge will be advanced not only in Philadelphia
but across the nation.

In sum, we are well on our way to ending ocean dumping by the 1981
deadline. Barring major unforeseen adverse developments, I believe we will
make it. However, I want to make sure that as we go about getting out of the
ocean the alternatives which we select are sound. If we are simply obsessed
with deadlines and not with real consequences we could be creating other
environmental problems far worse than the ones we are trying to solve.

MOVING OCEAN DUMPING srrES

As to the selection or relocation of ocean dumpsites, Philadelphia recomm(cilds
that the present sites be retained.

First, from all the evidence which we have seen there Is no permanent
damage to the environment being inflicted at the current site. Philadelphia has
retained experts to analyze the data which has been prepared by E.P.A. and
these experts report to us that while there may have been some discernable
impacts of the dumping, these impacts are not of the magnitude or the kind
to bring about irreversible environmental damage. To show the temporary
nature of the impacts, the site which Philadelphia used for some twelve years
prior to moving to the present site four years ago has already been opened to
the harvesting of clams.

Secondly, there would be substantial costs and operational difficulties
involved in moving to a site farther off the coast such as the 106 mile site
suggested by some. If we could get the necessary equipment in a timely
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fashion, and thei'e is some question about that, the additional cost to the people
of the City of Philadelphia over the next three years would be $5 million-and
this money would be spent for no environmental benefit.

And third, there appear to be ecological reasons that suggest we should not
move farther out. The deeper sites are relatively more pristine environmentally,
and the organisms there might be much more sensitive to any changes in their
environment. At deeper sites it takes much longer for the sludge to recycle or
"biodegrade", and, thus, for the site to renew itself. The chances for a buildup
of material' ate thus somewhat greater.

We also know less about the current flows at the more distant site. We
cannot say whether the material would all go to the bottom if dumped, or
where on the bottom it would land.

Moreover, no one knows or can say with certainty what will happen to that
deep ocean environment if several dumpers are required to move there. The
synergistic effects of several different kinds of dumping are by the nature of
things unpredictable, though It can be said that the more people who are
required to dump there, the more likely such effects will occur.

We now have some historical data oi what Is occurring at the present site
and what the' conditions have been. That data and the advantage of
predictability from'It would be sacrificed if we were required to move. E.P.A.
has found how hard It Is to predict what occurs at the present site given the
amount of Information we have; It would be several times harder to predict
what would happen at a deeper site.

Thus from the-point of view of both ecology and economics we recommend
against moving from the present site.

vIEws oN H.R. 5851

Your invitation also requested our views on the provisions of HR 5851, the
pending amendments to the Marine Protection Research and Sanctuaries Act
("MPRSA"). In our view, some of these proposed changes would not assist in
the ultimate goal of Insuring environmentally sound disposal of sewage sludge,
but will add unnecessary and expensive new burdens.

First, Section 2 proposes an absolute limit of December 81, 1981 for interim
permits. This is a full year beyond the time that our present permits require
the City to cease ocean dumping, and the provision may have no effect on us.
Nonetheless, we join with Administrator Costle of the E.P.A. In opposing this
provision on the same grounds that he opposed the provisions of the Hughes
Amendment to HR 4297.

The imposition of a statutorily defined end date freezes both the Agency and
ourselves into actions which may not be needed and with which it may be
impossible to comply. This is bad public policy. Congress, courts, administrative
agencies and citizens have been faced with too many situations in the last few
years, ranging from automobiles and NPDES permits to other situations, In
which artificial deadlines have been imposed without flexibility. The result is
unnecessary expense and needless argument. There is no reason to add still
another date to that list. E.P.A. has the authority and the will to enforce a
realistic termination date, at a time when It is feasible.

Second, HR 5851 would prevent the issuance of interim permits if the
proposed permittee has an "immediately available alternative" to ocean dump.
ing. As presently phrased, this Is language which could -cause controversy and
litigation. There are always alternatives "immediately available" to ocean
dumping-but those alternatives could severely endanger the health and
welfare or financial well being of our residents. At the very least, if the
phrase Is to remain In the bill It should be restricted to "environmentally
sound and economically feasible" alternatives. We would suggest, however,
that present provisions of law and the stated E.P.A. policy are sufficient to
insure that no permittee will receive a permit if he has reasonable alternatives.

Third, HR 6851 would enshrine E.P.A.'s present policy of issuing permits
for one year only. The result of this requirement is a continuing process of
expensive hearings. By the time we are issued one permit, after a full round
of hearings, and perhaps administrative and Judicial appeals, and are
beginning to abide by the conditions of that permit, we must begin anew to
negotiate the timing, conditions and standards of the next permit The hearings
are continuing servings of the same leftovers from prior years, not new
information. As a result, time, manpower and money are wasted in needless



463
wrangles over permit conditions, instead of being usefully spent on developing
alternatives and serving the needs of the City.

Because permits only run for one year and conditions are liable to change
from permit to pernfit, our planning process is severely handicapped. We
cannot determine a budget and allocate expenses when we do not know from
year to year where and under what conditions we will be permitted to dump,
and thus how much it will cost us. Given the short amount of time remaining
until E.P.A. will require us to cease dumping, and the lack of any long term
injury to the present site, we should be allowed to continue to dump at that
site, under present conditions, at least until 1981. With the dumping plan thus
fixed, we could better carry out our other programs, to develop and implement
alternatives within that time.

The amendments would require that permittees spend -"adequate funds" on
research, with the items to be researched and the amount spent to be
determined by the Administrator. First, I am advised that there are substantial
Constitutional questions involved in such a requirement under the Tenth
Amendment to the Constitution, as interpreted in National League of Cities v.
Usery. These provisions inject the Administrator directly into the Citys power
to determine where, when, on what and how much we will spend.

Even if it is constitutional, however, it is bad public policy for E.P.A.
regional staff, who are unelected and unrepresentative, and not responsive to
citizens, to make decisions on spending. They are no better informed then
we on sludge alternatives. They are certainly less informed and less experienced
in allocating costs in a budget which directly affects the lives of all city
residents.

The bill empowers E.P.A. to set such "reporting requirements" as it sees fit.
I am here to testify that E.P.A. has sufficient authority to require reports and
Jt is not reluctant to use this authority. We have no objection to reasonable
reporting requirements, or to seeking information on a reasonable schedule.
We must prepare such reports for ourselves in any event. But we do oppose
arbitrary deadlines, inflexible requirements and meaningless reports which only
consume time.

Let me give you an example of Just how far this reporting requirements has
gone. In our present permit we are required to make exhaustive reports to
E.P.A. on a monthly basis. We are in very close touch on a staff-to-staff basis,
and we asked time and time again that we be allowed to make reports on a
quarterly basis. E.P.A. refused and in a flurry of press releases cited us with
84 violations of our ocean dumping permit for failure to report on the schedule
upon which they insisted.

We were taken before an administrative law Judge and for two days of
extensive hearings. In the brief submitted to the Judge, E.P.A. said that it
would recommend that the City be fined $172 million. In an outbreak of
compassion, E.P.A. recommended only a $1.4 million fine. The Judge in his
recommendation to the E.P.A. Regional Administrator recommended a $225,000
fine.

Now I must testify in my 27 years in trying to clean up the water of this
country, this is about the most ridiculous outcome I have come across. Our
staff has been diverted from operating sewage treatment plants and trying to
meet agreed upon deadlines to upgrade our plants and handle sludge in an
environmentally sound way, to argue about whether paperwork was submitted
on time. Now the people of the City of Philadelphia are being asked to pay a
fine of $225,000-all because the non-operating, regulatory E.P.A. is not satisfied
with the paperwork we filed concerning facts they had every reason to know.

Finally, we would like to express opposition to the filing fee for municipalities
for ocean dumping permits as proposed in the amendments. The cities of this
country as this Congress well knows are in deep financial trouble. They need
help-not more burdens.

It is frankly adding insult to injury to place the sometimes heavy hand of
E.P.A. regulation on the cities of this country and then ask their taxpayers
to pay another tee for that privilege.

CONCLUSION
In my remarks today I have been somewhat critical of the regulatory

process but in concluding I want to make it clear that we are making real
progress. The City of Philadelphia is committed to an environmentally sound
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solution to sludge disposal and I believe that our thorough examination of all
of the alternatives will not only solve our problems but will be useful to other
cities as well.

We sometimes forget, but sludge is the result of a solution to a problem.
If we were not treating municipal sewage and thereby improving the receiving
waters, we would not have sludge. As we treat to higher and higher levels, we
are going to get more of it. Thus, while sludge is a problem about which many
of us are concerned, it Is a sign of progress and every pound of sludge is an
indication of more progress.

If the science of ecology teaches us anything, it is that we must look upon
man's relationship to his environment as an interrelated whole. We cannot
solve environmental problems in isolation, but must look upon their impact on
the entire environment. There is no better example of this phenomenon than
sewage sludge. It is not a simple problem.

Therefore, as you do about considering ocean disposal, please consider it in
the light of available alternatives. I urge you not to be tempted by seemingly
simple solutions which can be legislatively mandated. Passing a law with a
deadline is a useful national goal-setting action, but by itself it doesn't take
care of a pound of sludge. Moving out of the ocean to untried alternatives, or .

hastily moving from one location to another on the basis of limited evidence
or unlimited emotion could be environmentally disastrous. What we need is
careful consideration of all the alternatives before making decisions.

Thank you for letting me appear before you.

A TowNSHIP TURNs ITS NOSE UP AT PUTTING PHILA. SLUDGM DOWN

(By Bob Frump)

For more than four years, Marshall Jones, a farmer in Westtown Township,
Chester County, has been quietly spreading sludge over his fields, with few
complaints from anybody.

It was sludge from the nearby West Goshen sewage treatment plant and
Jones found it to be a great fertilizer.

But last week, a sludge panic hit the area after local officials had discovered
that Philadelphia sludge was being brought in. Jones was summoned before the
township supervisors on Monday and told in no uncertain terms: There was to
be no further importation of city sludge to his farm-not even for experiments.

"We think that's a reasonable position," said township supervisor and chair-
man A. P. Sill. "Unles it's produced in the township, Mr. Jones can no longer
spread sludge on his fields."

Jones himself seems to have had an inkling that there might be local oppose.
tion after he agreed to test the Philadelphia sludge on about three acres.

"I told them (the city) when they suggested it that Philadelphia sludge has
a bad image, not like our local sludge here," Jones said, with a twinkle in his
eye.

Philadelphia-sludge panic has become something of a perennial spring epidemic
in Chester County. Part of it is the fear that if Philadelphia sludge ever gets a
foot in the door, so to speak, tons of it will follow.

The reason is simple: Philadelphia, which now dumps its sludge in the ocean,
is under an order from the federal Environmental Protection Agency to find an
alternative to ocean dumping by 1981. The most obvious alternative is to spread
the sludge-the predominantly liquid end-product of sewage treatment plants-
on farmland as a fertilizer.

Last spring, the city made arrangements with the Buck and Doe Run Valley
Farms in Newlin Township to spread nearly two million gallons of sludge over
250 acres of pasture to demonstrate its use as a fertilizer. But the farm's owners,
the King Ranch in Texas, backed out after neighbors had objected.

STATEMENT OF ANGELO J. ERRICHETTI, MAYOR OF THE CITY OF CAMDEN

Mr. -Chairman, I am Angelo J. Errichetti, mayor of the city of Camden.
I wish to thank you for the opportunity of speaking with you on the progress
which we have made in implementing a viable alternative to ocean dumping
of sludge.
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In the first place, allow me to reiterate my earlier statements deploring the
atrocious practice of ocean dumping. Such a practice, as I said before on many
occasions, is regressive and destructive. I need not point out to you the crucial
role which the Atlantic Ocean plays in a natural ecological balance and a
decent environment. I need not tell you of the important role which the
Atlantic Ocean plays in the economic viability of the several States whose
shores it washes.

Ocean dumping is nothing but a mortgage of our environment and we are
forcing future generations to meet the payments before nature itself forecloses.

I point with all humility, Mr. Chairman, but with a certain amount of
pride to the efforts of my city in meeting the challenge of sewage disposal in a
manner which is environmentally sound and economically feasible. The keystone
of our system is aerobic composting developed originally by the biological waste
management laboratory of the. United States Department of Agriculture at
Beltsville, Maryland. We have updated and enlarged this concept and we are
able to accomplish aerobic composting quicker and at much less expense.

Ours is a six-step process which I should like to outline briefly for you.
The first is the dewatering of liquid sludge through the use of belt-filter

presses.
The second step is the conveyance of this dewatered sludge to a blender into

which a measured amount of wood chips is added.
The third step involves the conveyance of this substance to a large working

slab where it is added to previously dewatered and blended sludge which is
already in the composting process.

The fourth step is the actual aerobic composting. By means of induced
aeration over a 21-day cycle, the drastic temperature increase is sufficient to
dramatically decrease the pathogen content and stabilize their substance.

The fifth step is a curing process, without induced aeration, for a period of
80 days.

The sixth and final step is screening of the material in order to salvage a
portion of the wood chips for reuse. At this point, the substance is ready for
marketing as a soil conditioner and ground cover.

The total cost of all the material and equipment necessary for establishing
such a process is projected-at $1,362,000. It will be necessary for the city to
advance $235,000 of the total figure with the balance being supplied by the
United States Environmental Protection Agency and the New Jersey Department
of Environmental Protection. Funds were made available to ud by both of thee
agencies because of the enthusiasm with which our system-conducted for the
first time on 'a relatively large scale-was received. We, too, are enthusiastic
and we anticipate being out of the ocean once and for all Within the next five
months, once our complete system is on line.

We are proud of what energetic leadership has accomplished in our city in
developing an alternative to ocean dumping.

Our environment cannot stand, and the people of this country should not
tolerate, constant assaults on the delicate ecological balance. A realistic and
constructive approach to a clean environment should be the concern of all
Americans. Future generations deserve nothing less.

STATEMENT OF ROBERT'A. Low, ADMINISTRATOR, NEW YOatK CITY
ENVIRONMENTAL PROTECTION ADMINISTRATION

My name is Robert A. Low, Administrator, Environmental Protection
Adnilnistration of New York City. This Administration includes the Department
of Water Resources, and the Bureau of Water Pollution Control, which has
responsibility for the collection and treatment of sewage. With me is Charles
Samoowitz, Commissioner, Department of Water- Resources, and a former
director of the Bureau of Water Pollution Control.

New York City welcomes this opportunity to discuss with members of
Congress the feasibility of terminating the ocean dumping of the City's sludge
by December 81, 1981, the proposed Ocean Dumping Amendments Act of 1977
and the contemplated relocation of the ocean dump site.

New York City is one of fourteen communities that disposes of its sludge at
a site some 11 miles from the entrance to the harbor. The City contributed an
average approximately of 80,000 dry tons in 1976 to the site or about 40 percent
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of the total number of dry tons contributed by the fourteen users of the site
from the states of New York and New Jersey. This amount will increase to
about 105,000 tons by 1979 when most of our water pollution control plants
become ready to operate as step aeration secondary treatment facilities and
our modified aeration plants attain higher pollutant removal efficiencies. The
other large municipalities and sewage authorities which presently dump their
sludge at the site are in the process of upgrading their sewage treatment plants
and will therefore also generate considerably more sludge in the future, well
beyond 1979.

Although the quantities of sludge presently being dumped at the site are, in
absolute terms, large, they comprise less than 10 percent of the total pollutant
load to the New York Bight, Insufficient treatment of sewage at obsolete plants,
raw sewage discharges in untreated drainage areas, and, to some extent,
combined sewer overflows contribute the great bulk of pollutants to the Bight.
Nevertheless, the City is working diligently to find practical alternatives to its
ocean dumping of sewage sludge by December 81, 1981, as is required by the
EPA in the City's Interim Ocean Dumping permit and In the Code of Federal
Regulations under title 40 part 220, as published in the Federal Register on
January 11, 1977.

The Federal EPA In 1976 was willing to fund the City's planning and design
of land-based alternatives to ocean dumping under Public Law 92-500, which
provides for Federal contributions of 75 percent of the total costs of water
pollution abatement projects. The City, however, In the financial crisis at the
time, could not guarantee its portion of the costs of the program. It was not
until January 14 of this year that the City could commit itself to its share.
On June 3, 1977, the Federal EPA approved a $1.7 million grant.

The City and the EPA under the grant have set in motion a two-track
approach to the problem. One track is aimed at developing a short-term
method which will end ocean dumping by the end of 1981. Simultaneously, a
second effort will be mounted to develop a long-term solution. We have already
designated a well-known consulting engineering firm, which with the City and
the EPA, will study and implement this two-track approach.

At the same time, the Interstate Sanitation Commission, a regional agency
responsible for coordinating efforts to improve environmental quality in the
New York-New Jersey Metropolitan Area, has completed a two-year technical
study of alternatives to ocean disposal of sludge in the area. Technical aspects
of the $1.2 million study, also funded by Federal EPA, were conducted by the
Boston firm of Camp Dresser and McKee. Final recommendations of the
Interstate Sanitation Commission consisted of five regional pyrolysis facilities
of which two would be located in New York City.

The Commission also recommended land composting, where the quality of
the sludge makes this form of disposal acceptable. The Commission suggested
composting sludge generated at treatment facilities in Staten Island, Brooklyn
and Manhattan, which could be spread at the 300-acre solid waste landfill at
Fresh Kills, Staten Island.

COMPOSTING

The Federal EPA for three years has conducted a sludge composting
experimental project in cooperation with the U.S. Department of Agriculture
at Beltsville, Maryland. But this experiment does not suggest much of an
answer for the congested New York-New Jersey Metropolitan Area. The project
requires a bulking material, and until recently wood chips have been used to
provide aeration in the composting process. The wood chips are donated free
by builders clearing forests for new developments in rural Maryland.

The Beltsville project requires five acres of vacant land to develop 11 tons
of compost. The compost product Is distributed as ground cover to farmers in
the area and the liquid effluent is piped into a nearby forest.

In a visit to Beltsville last year, I pointed out that New York City did not
have a ready source of wood chips-in fact we do not have any forests in the
five boroughs of the Big Apple. During 1977, there has been experimentation
with other bulking materials, such as paper, peanut hulls, waste from the
interior of autos, draftwood, and finely shredded tires.

PYROLYSIS

The Interstate Sanitation Commission also suggested pyrolysis as a second
alternative to ocean disposal of sludge. This method, while holding promise,
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requires considerably more research before substantial Federal, State and City
funds can be committed to it.

The Federal EPA-Union Carbide experimental pyrolysis project at South
Charleston, West Virginia until recently used shredded solid waste exclusively
as a fuel for the production of usable methane gas of low B.T.U. value.
Beginning May 28, 1977, wet sludge and dry refuse have been combined in
varying percentages to evaluate the pyrolysis process as a means of co-disposal.

When I visited the Union Carbice facility last year, there had been no field
experiences yet with pyrolysis disposal of sludge, and there had been many
difficulties with the shredding apparatus. Obviously, additional, intensive
experimentation is required, if pyrolysis is to be relied upon to handle the
disposal of substantial volumes of sludge. One problem that needs further
analysis is whether the traces of metals in the sludge will escape from the
pyrolysis furnace.

NEW YORK CITY EORTS

The City has undertaken several research projects of its own. At the 26th
Ward treatment facility, an experiment is underway to concentrate digested
sludge by centrifugation and various polymer and chemical feed rates to
decrease volumes of sludge. Tentative findings are encouraging. This would
provide more efficient and cost-effective transportation.

Experiments are underway at the Newtown Creek and Coney Island plants
to recycle digested sludge into the secondary treatment system. Preliminary
results indicate greater reduction of solids and, therefore, lesser volumes of
sludge to be transported.

At the Southwest Brooklyn Incinerator, with a capacity of 1,000 tons of
solid wastes per day, the City's Department of Sanitation is equipping two of
the four furnances with systems for the introduction of sludge. The Federal
EPA turned down a funding grant to evaluate environmental factors related to
this effort. The City is pressing for a review, since co-disposal holds promise
for the City, and other areas of the country.

The recommended alternatives to ocean disposal, if they are found to be
feasible, would require huge increases in operating costs. At the present time
it costs the City of New York approximately $80 a dry ton for disposal at sea.
The cost of composting, according to the Interstate Sanitation Commission
Report, would be approximately $80 a dry ton. And the cost for pyrolysis, if
feasible, would be approximately $160 a dry ton.

The City is committed to use its-best efforts to stop our ocean dumping by
December 31, 1981. I am sure the members of this subcommittee realize how
vexatious the problems concerning land-based alternatives can be and the
extraordinary difficulty in finding solutions for them.

CITY OPPOSED TO LEGISLATIVE OUT-OFF DATE

We believe that the full Merchant Marine and Fisheries Committee should
reconsider the amendment to the Marine Protection, Research, and Sanctuaries
Act, that would absolutely mandate the termination of ocean disposal on
December 81, 1981. The Federal EPA should make the final decision on- a
cut-off date. That agency must have final authority to determine the environ-
mental acceptability of any land-based alternative. If there is no acceptable
alternative by December 31, 1981, the City, in the face of a legislated cut-off
date, would be in helpless violation of the law--a position we dread.

I 1 understand that legislation (H.R. 5851) has been submitted by A number
of members of the Committee that would impose additional requirements on
the Issuance of interim permits prior to December 31, 1981. Ugder the proposal,
interim permits could only be issued if the EPA Administrator found there was
no immediate alternative for ocean dumping and for only one year.

Additionally, the EPA Administrator would be mandated to require that each
jurisdiction issued such interim permit must spend "adequate fun4s" during
the term of the interim permit for research~In conjunction with the"EPA
Administrator into alternative methods of disposing of sludge.

New York City, as noted above, is already committed to undertaking research
of alternative means of disposal and this will be incorporated in the interim
permits that will be Issued shortly. These permits are for a one-year duration.
However, the research is to be funded by the Federal EPA. New York City
does not need to be persuaded of the urgency of finding alternative methods
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of disposal through this type of legislation. We vigorously oppose the require-
ment In the proposed legislation that would place the entire requirement for
funding research upon the permittee.

Congress has determined that cleaning up'the nation's waters is a national
problem, and accordingly has provided substantial Federal monies to construct
treatment plants. We are grateful for this assistance. But at the same time,
it would be illogical for local Jurisdictions to undertake research for disposal
of sludgethat results from a largely federally funded sewage treatment program.

Furthermore, it is not necessary to provide for the funding of research for
land-based alternatives; The funding in proposed H.R. 5851 is already available
to the City and most other permittees to develop alternatives under Section 201
of the Water Pollution Control Act Amendments of 1972, known as Public Law
92-500. Under this law, however, the filing of applications for funding
construction costs will expire September 30, 1977. The application for such
funds is dependent upon the completion of approved plans which is of course
an impossible timing condition in our case.

Funds must be appropriated under Public Law 92-500 to provide the
hundreds of ,millions of dollars that may be required to construct alternative
land-based facilities. Provision also must be made to provide funding for
co-disposal facilities, where sludge is a small part of the disposal load, and
solid waste makes up the preponderant portion. In the light 6f New York's
continuing fiscal crisis, without this funding, it would be-Impossible to construct
the facilities to meet the December 1981 deadline.

PROPOSED OCEAN DUMP SITELOCATION CHANGES:

At present it costs the City about $8 million dollars per year to transport
its sewage sludge to the presently located 11-mile site. If the site is relocated
to a proposed 60-mile site, it would cost the City about $5 million per year,
if the ships were to dump their sludge at the rates allowed at the present site.
However, proposed regulations require that discharges not exceed 3,100
gallons per mile of ship travel at the site. With this restriction the estimated
cost' of dumping sludge at the proposed 60-mile site would amount to about
$53 million per year. If the 106-mile site is chosen the cost escalates to about
$19 million if fast dumping is permitted and $64 million if the discharge rate
of 3,100 gallon per mile applies. There also would be capital costs to refurbish
the vessels for these longer trips to comply with U.S. Coast Guard safety
regulations.

The City does not have the tax levy funds for the enormous increases related
to moving the disposal site to these proposed locations. The National Ocean-
ographic and Atmospheric Administration (NOAA) is opposed to the relocation
of the site, because of uncertainty about the environmental impact of relocating
the site to one of the proposed locations,

• CONCLUSIONN :

The City must continue to use the present site until environmentally
acceptable land-based alternatives are available. We assure members of Congress
that New York' City will continu? to press vigorously to achieve environ.
mentally acceptable* land-based alternatives at the very earliest possible date

STATEMENT OF CARMEN t. GUARIN0, WATER "COMMISSiONuR,
CITY OF PHILADELPHIA; RON. ANGELO ERRICHETTI XAYOR,
ciTY' o CAMDEN, NJ.; AND ROBERT LOW, ADMINISTRATOR,
NEW YORK ENVIRONMENTAL PROTECTION ADMINISTRATION

- Mr. GVAmPjo. Thank you. My name is Carmen Guarno. I am the
Water Commissioner for. the City of Philadelphia,'and I ftm here
representing Mayor Rizzo. ... .

I iam requesting that my written statement be entered into the rec-
ord;'I will try to abbreviate it as best as I can. Your invitation asked
us-to address three issues, one, our progress on ending ocean dumping;
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two, the selection and relocation of dump sites; and three, our views
on H.R. 5851.

I want to take just a few minutes to explain what is happening. I
lived through this entire problem. I have been an employee of the

* City of Philadelphia for 27 years, and sludge disposal has been the
biggest problem I have had during that period of time.

am a manager and engineer, and weave a very good department,
regardless of what you may have heard; we have made every attempt
possible to comply with the law. I do not know what else I can do.
This can be confirmed by having anyone review the capital program
I have put together over the last several years, as well as my operating
program. Also, I invite you to read the transcript of the last budget
hearing when I presented my budget to the city council. It was a very
difficult presentation for me; if Ihad thought about it, I would have
invited the president of the city council to be here today to hear some
of the questions being posed.

We have been operating treatment plants since 1917. Up until 1958,
we have been able to take care of the city's sludge on the city property.
-in 1958,we ran out of space, and we temporarily solved the problem
by raising the dikes of the lagoons on city property. That only lasted
until 1961.

We then investigated other methods of sludge disposal. I personally
conducted a program of research on the incineration of sludge, which
we called off at the last moment because we determined by surveying
the entire country that they were having many problems with sludge
incineration. In addition, it was very expensive.

At that time it was felt that ocean disposal was the way to go. So
from 1962 until 1973, we disposed of our sludge at a site about 12
miles off Cape May and Henlopen. In 1973 we were moved by EPA
to the present site, which is 50 miles from the center of the Delaware
Bay and 40 miles from the closest shore.

We did not contest the move. I realized that EPA had a problem
and that the City of Philadelphia had one, and that this would take
care of it until we could find an alternative.

But lo and behold, in 1974 the criteria for the ocean dumping act
came into effect, and the criteria, I felt, went further; I thought than
the law intended. The law stated we were not to put anything in the
ocean that would harm it. But when the criteria came out it was so
severe and in effect it did call for cessation of all ocean disposal. I am
referring -particularly to cadmium and mercury. If you get into de-
tails, as \we have had to do, you will find out that the details of the
analytical work are dictating whether or not you are going to meet
the criteria. When we first analyzed our sludge to meet the criteria.
we made it for both cadmium and mercury. But then we were told
we had to separate the liquid from the sludge; and, of course, when
we did that, the material was concentrated in sludge we were not
able to meet the criteria.

We checked With many small towns and did not find one that could
meet the criteria. So, what you have done-or someone has done--is
-pass a law that states you should not hurt the ocean, with criteria
that, in effect, makes everyone stop ocean dumping regardless of
whether you have or have not harmed the ocean.
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I am not in favor of ocean disposal unless it is the best way. I am
an engineer and my job is to dispose of the waste for the City of
Philadelphia as economically and practically as I can. That has been
my endeavor for the last 27 years.

At any rate, in 1975 we were told to abandon ocean disposal by 1981.
I appealed that order, not because I wanted to defy the law-not at
all, if that is the law, then we will obey it-all I asked in this appeal
was that we not be chased out of the ocean until we had a better
method. So that 2-week appeal proceeding boiled down to, we should
not be chased out of the ocean until we had a better place to put the
sludge. We lost that appeal; we lost every attempt to solve, our prob-
lem practically. We have never won one issue.

In 1975, we submitted a 10-point program which in effect reached
out to every possible method to dispose of sludge. We have been try-
ing to implement that program since 1975. Now, somehow or other-
and I have heard some comments earlier-EPA states that we are
dragging our feet. Well I wish those people would trade jobs with me,
then they would see how difficult it is. It has been a very, very difficult
time for the city because we are working extremely hard, both I and
my department and no matter how hard we work, we are accused of
dragging our feet. It is simply not true. If you check our records,
check the budget presentation, check my capital program, and check
the operating program, you will see that we have provided the money
and the program to vacate the ocean.

Nuw, as to progress toward ending ocean dumping. We are on
schedule; not only are we on schedule, we are ahead of schedule. This
year's permit required that we be limited to 116 million pounds of
sludge. We will not put in 100 million pounds of sludge. I want to
accentuate this; not only are we exactly on schedule but we are ahead
of schedule. We intend to meet the deadline not at the end of 1981,
but at the end of 1980; that is our program. We should be out of the
ocean by the end of 1980. -

Mr. Morris mentioned earlier that we would be out, or should be
out; there is a word that I put in earlier, and that was only an at-
tempt on my part to be honest. I could say, like everyone wants to
hear, "Yes, I will be," and I can say that if you wish. But in all
honesty, I have to tell you that I am limited, I am just one person, we
are just one city. I have found that once I have gone outside the city
limits, I have met obstacles that I have not been able to overcome.

I also want to submit for the record a newspaper article that I cut
out of the Philadelphia Inquirer last Saturday. This is one of maybe
a thousand articles that we have seen over the last 5 or 6 years. What
it states is, what its headline is, "A township turns its nose up at
putting Philadelphia sludge down"; another article before that was,
"Here comes tle sludge"; and it goes on, and on, and on.

The point I want to make here is that we do not have all the room
inside of Philadelphia to dispose of our sludge, we have to seek other
land, and we have a difficult time doing that. How anyone can deny
that, I do not know. They say, "Well, you have not done your PR
right. et cetera. Al Morris did mention Carlisle. There was a joint
venture by the City of Philadelphia and the EPA to find a demon-
stration site. We worked 2 years on that project. I think there were



471

1,000 people that showed up for that hearing-I do not know where
they came from-and just about all of them voted "no."

We are on schedule, and we are moving in many different direc-
tions. We are producing a product called Philorganic, and we are
getting rid of about 30 tons a day. We have attempted a contract for
sludge disposal. This contract reached areas as far away as Ohio and
Delaware, and up-State Pennsylvania, but so far we have not netted
anything. It seems wherever you go, as soon as the people find out
about it, as well as the press, you are turned down.

I have had my eye on a 10,000 acre tract right outside of Philadel-
phia. We talked to them for about a year and-a-half. After the media
publicized it, the owners would not even talk about it; that is how
publicity affects a program.

The records show that we have tried, but we have our limitations
and I just do not know what else we can do. That is why I say, we will
be out of the ocean by the end of 1980-if there is land available to us.

We have done a marketing study that was completed a year ago.
The study indicated that there is a potential for us to et rid of our
sludge in perhaps a 250 mile area. We have developed abut five sites
to apply liquid sludge, and we are doing that. And the most recent
thing-and I say this as being a feather in my hat-we have a park
inside of Philadelphia that is 4,000 acres. We have asked the park
commission if we could have 2,000 acres to dispose sludge which is in
the way of plant construction. I cannot build this treatment plant
today because where I must build is now covered by three sludge
lagoons. We have not been able to relocate or dispose this sludge. I
have asked the Fairmount Park Commission and they have granted
me permission to put that sludge on Fairmount Park property. If we
can swing this, it will be a great thing, not just for Philadelphia, but
for the country because it will give the experience and .support for
other communities to dispose of sludge on park land.
. Now, I hope I have covered the one point, that is, progress in end-
ing ocean dumping.

As for No. 2, the selection and relocation of dump sites, we are
against it. Not that it may affect us because we should be out by the
end of 1980. We are against it because we have so many laws and
regulations now and I have a saying in Philladelphia that one time
when we had a problem with EPA, I would-go there myself with
some of my technical staff, and we would solve the problem. As time
progs, I would never go unless I was accompanied by an attor-
ney. Now I do not go at all; the attorneys go to meet with other
attorneys. That is the way this law have evolved. I do not know what
they are talking about-attorneys have been assigned to solve our
problems. I am against that, I think we have enough regulations. I
think EPA has the ability under existing law to do what should be
done.

I also mention that it will cost a lot of money. I do not know how
you folks are making out with money, but we have a deficit in Phila-
delphia. The school system is in the process of firing 10,000 people,
andthe EPA is concentrating on sludge. I think there should be a
happy medium. That is your job, not just to accentuate sludge over
kids and schools.
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We are against it. In my case it would cost, if we must move to the
106-mile site, about $5 million. In the case of New York, it is going
to be a lot more. As far as we know, there has not been any harm done
to the original 40-mile site, at least oUr records do not indicate that.
In my opinion and in the opinion of the experts we hired-and this
ranges from the Franklin Institute, Jefferson College, Raytheon Co.,
et cetera-they cannot find any harm. I think it is controversial and
studies should continue, but they should not draw the conclusion that
we have hurt the ocean.

As for a deepe 'site, that is like putting your sludge in a deep
freeze, nothing is going to happen to it. I would be careful about
that; at least it would biodegrade if you put it on the Continental
Shelf.

Now I want to refer to my statement concerning views on H.R.
5851. In our view, some of these proposed changes would not assist in
the ultimate goal of insuring environmentally sound disposal of
sewage sludge, but will add definitely unnecessary and expensive new
burdens.

As far as section 2 is concerned, that proposes an absolute limit of
December 31, 1981, for interim permits. This is a full year beyond the
time that our present permits require the city to cease ocean dumping,
and it should not have any impact on us. Nonetheless, we do join with
Administrator Costle on this provision on the same grounds that he
opposes the provisions of the Hughes amendment, H.R. 4297.

The imposition of a statutorily defined end date freezes both the
Agency and ourselves into actions which may not be needed, and
which may be impossible to comply with. We are sitting here, dictat-
ing what is going to happen in the future. As an operator, and a per-
son who wants to produce and do his job, I think that is wrong. I
think you should use your best judgment and intelligence to make
sure we do it, but you should not close the door, the gate, -before we
have gotten out. This, in our opinion, is bad public policy.

Congr urts, administrative agencies, and citizens have been
faced with too many situations in the last few years ranging from
automobiles and NPDES permits to other situations in which artifi-
cial deadlines have been imposed without flexibility; an example of
this is 92-500. The veterans in this work have told Congress that you
could not have secondary treatment by 1977, but Congress went ahead
and wroteit into the la-w and now Congress is trying to amend it.

There is no reason to add still another date to that list, EPA has
the authority and the will to enforce a realitic termination date at a
time that is feasible.

Second, H.R. 5851 would prevent the issuance of interim permits
if the proposed permittee has an "immediately available alternative"
to ocean dumping. As presently .phrased, this is language which could
cause controversy and litigation. There are always alternatives im-
mediately available to ocean dumping, but those alternatives could
severely endanger the health and welfare or financial well-being of
our residents. At the very least. if the phrase is to remain in the bill,
it should be restricted to "environmentally sound and economically
feasible' alternatives. We would suggest, however, that present pro-
visions of the law and the stated EPA policy are sufficient to insure
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that no permittee will receive a permit if he has reasonable alter-
natives.

Third, H.R. 5851 would enshrine EPA's present policy of issuing
permits for 1 year only. The result of this requirement is a continuing
process of expensive hearings and time. By the time we are issued one
permit, after a full round of hearings and perhaps administrative and
judicial appeals, and are beginning to abide by the conditions of that
permit, we must begin anew to negotiate the timing, conditions, and
standards of the next permit. The hearings are continuing servings of
the same leftovers from prior years, not new information. As a result,
time, manpower, and money are wasted in needless wrangles over
permit conditions, instead of being usefully spent on developing
alternatives and serving the needs of the city.

Because permits only run for 1 year and conditions are liable to
change from permit to permit, our planning process is severely handi-
capped. We cannot determine a budget and allocate expenses when we
do not know from year to year where and under what conditions we.
will be permitted to dump, and thus how much it will cost us. Given
the short amount of time remaining until EPA will require us to
cease dumping, and the lack of any long-term injury to the present
site; we should be allowed to continue to dump at that site, under pres-
ent conditions, at least until 1981. With the dumping plan thus fixed,
we could better carry out our other programs, to develop and imple-
ment alternatives within that time.

In addition to this, I am trying to expand three treatment plants
with a construction project that amounts to $415 million which is
quite a lot of money.

The amendments would require that permittee spend adequate
funds on research, with the items to be researched and the amount
spent to be determined by the Administrator. I think that is very
dangerous; that gives the EPA power to force a small community to
do any research that they would like. I think it is ridiculous that we
are going to put EPA in the role of telling cities how to spend their
money. We know what our needs are in Philadelphia, and I think
everything has to be considered. In a city like Philadelphia, where
there is a deficit; where our schools are in terrible financial condition;
where we are firing 10,000 people, should someone have the ability to
force us to do research on sludge? Should someone force us into an
alternative that is not practical or is expensive ? I do not think that is
what you mean to do, and if you do, we will all pay the price for it.

I think I have covered most of the important points, excepting one.
We talk about reporting. I thought the Congress- was going to do
something about paperwork. Well, if they have, they cannot prove it
by me and my staff. We spend most of our time filling out papers forEPA*

Let me give you an example of just how far this reporting require-
ment has gone. In our present permit, we are required to ma6e reports
on a monthly basis. We are it very close touch on a staff-to-staff basis,
and we asked time and time again that we be allowed to make reports
on a quarterly basis. A month goes by very fast when you are trying
to treat water and trying to do many other things that are required in
a city like Philadelphia. EPA refused and in a flurry of press re-
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leases, cites us with 34 violations of our ocean dumping permit for
failure to report on the schedule upon which they insisted. They knew
exactly what we are doing.

We were taken before an administrative law judge for 2 days of
extensive hearings-like criminals. In the brief submitted to the
judge, EPA said that they would recommend that the city pay a $172
million fine--can you imagine that ? $172 million. It is so ridiculous,
I even hate to speak the number. In an outbreak of compassion, the
EPA recommended only $1.4 million as a fine. The judge, also in com-
passion, recommended a $225,000 fine. They were talking about mil-
lions, and the final fine was $225,000. I tell you right now, the city
will not pay it, they cannot afford to pay for a paper error.

Now, I must tell you that in my 27 years that I have been working
to clean up the waters of this country, it is ironic that people like my-
self who worked all these years when people did not know about the
problems, are now cast in the role of the polluter-that is a shame, but
that is the way it turns -out to be. This is about the most ridiculous
situation I have ever encountered, Our staff has been diverted from
operating sewage treatment plants and trying to meet agreed-upon
deadlines to argue about whether paperwork has been submitted on
time. Thank God, I do not run my department that way. If I did, we
would not get anything done. Now the people of the city of Philadel-
phia are being asked to pay a $225,000 fine all because the EPA, which
is solely a regulatory agency, is not satisfied with paperwork that we
filed concerning facts that they had every reason to know.-

Finally, we would like to express our opposition to the filing fee for
municipalities for ocean dumping. This, we think, is a carry-through
from something they presented to us. If I wanted to avoid the fine
and the hearing which preceeded that fine, the city was to deposit
$100,000 in escrow for EPA to use in conducting their meetings. What
they are going to do with that $100,000 i do not know, pay for the
meeting rooms, maybe for the transportation of EPA, et cetera. We
refused, and that is the reason we are now up against a $225,000 fine.
What I see here smacks of the same thing, they want the people-the
criminals I was talking about--the city of Philadelphia, which is try-
ing hard to meet the law-to pay the cost of all the effort they want
to put into effecting the law.

It is frankly adig insult to injury to place the sometimes hea
hand of EPA regulations on the cities of this country, and then ask
their taxpayers to pay another fee for that privilege. '''

Concluding, in my remarks today, I have been somewhat critical of
the regulatory process, but in concluding I want to make it clear that
we are making real progress; that we will be out of the ocean when
the law specifies. The city of Philadelphia is committed to an environ-
mentally sound solution to sludge disposal, and I believe that our
thorough examination of all the alternatives will not only solve our
problems, but will be useful to other cities as well.

We sometimes forget, but sludge is the result of a solution to a
problem. If we are not treating municipal sewage and thereby im-
proving the receiving waters, we would not have sludge. As we treat
to higher and hi herlevels, we are going to get more of-it. Thus, while
sludge is a problem about which many of us are concerned, it is a sign
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of progress and every pound of sludge is an indication of more
progress. 1 .

I urge you, in approaching the ocean disposal problem, to take a
broad view of the total impact of sludge disposaL If the science of
ecology teaches us anything, it is that we must look upon man's
relationship to his environment as an interrelated whole and not just
a part of it. We cannot solve environmental problems in isolation, but

* must look upon their impact on the entire environment-not just the
ocean, look at the land, look at the air.

Therefore, as you go about considering ocean disposal, please con-
sider it in the light of available alternatives. I urge you not to be
tempted by seemingly simple solutions which can be legislatively
mandated-and-you certainly can do that. Passing a law with a detd-
line is a useful national goal-setting action, but by itself it does not
take care of a pound of sludge, it takes people like myself to do it.
Moving out of the ocean to untried alternatives, or hastily moving
from one location to another on the basis of limited evidence or un-
limited emotion could be environmentally disastrous. What we need
is careful consideration of all the alternatives before making dat
cisions.

Thank you again for letting me appear before you.
Mr. BPrAux. Thank you. Vayor Errechetti ?
Mr. Ewwcma rT. I thought there would be questions of Mr. Guarino.
Mr. BPWAUX. No, we will take the statements. If you could sum-

marize it, and then we will ask some questions.
Mr. EmEcHETiTT. I have before me the testimony which I would like

to place in evidence, and I would like to make some comments, some
background that I think would be very vital and very important for
the total picture of sludge and ocean dumping, and attitudes.

I speak as the mayor of Camden, the chief executive officer, that
leads policy. I can sypathize with Mr. Guarino and other people that
are engineers and technicians, but as the mayor and chief executive
officer that must decide whether he wants to be a polluter or not.

In regard to the city of Camden EPA came down with a heavy heel.
I could have procrastinated, I could have bought time; but my desire
was to lead, and be the first to seek ultimate methods of dumping be-
cause I detested dumping sludge into the ocean. I set forth, very
simply, with Dr. Eckstelrn of the Department of Agriculture--the
U.. &Department-to devise A rather simplified method of compost-
ing. Previously it- was one that had a very bad odor, one that required
lots of land, one that wis not conducive to urban areas; it was very
obnoxious in odor. After seeing Dr. Eckstein's experiments in com-
posting I came away sold, and we moved diligently to get out of the

0 ocean as quickly as possible.
EPA and myself-Mr. Dan Snyder-worked together. We solved

the problem in an air of cooperation, working together to solve a com-
mon problem. You know, and I know, that the cost of ocean dumping
is minimal. You and. I know that mayors like myself would continue
to dump in the ocean forever if there was not this pressure that was
coming from the environmentalists and the fact that I do not want
to dump in the ocean.
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We worked diligently night and day and went to see Mr. Russell
Train at that time, who was the head Administrator. We received a
grant of $1.3 million to implement a composting method as an alter.
nate to ocean dumping.

I am proud to say to ou today that we have worked together with
the Department of Heaith, the Department of Agriculture, the EPA,
as a body-not fighting one another but working together-and we
will be able to by the end of this year, by-November, to be out of the
ocean. We are developing a compost. I have some here, a sample. I
will leave it with you, you can smell it. You can have it analyzed by
your people. It is a topsoil conditioner, not a fertilizer, one that would
beutilized by our parks, county parks; the State of New Jersey will
use it in roadbeds and land erosion. So, I am proud to be able to lead
the way; and hopefully the mayors of other communities who are
dumping in the ocean will follow suit because the cost defrayed from
composting at this time is one that is economical in our particular
picture.

To make sure that we will have a constant, excellent, model to show
the world, we are negotiating with a professional management team
to supervise and survey the composting method, not to be utilized by
city employees, but to be handed to this management firm who will
operate this composting method professionally.

We are insuring every method to make sure that this method of
composting is one that is viable, one that will eliminate ocean dump-
ing. In addition to that, if I may, we have also filed an application
which we are working which, again, the EPA, to try to bring about
solid waste and sludge incineration to-produce a steam, or energy that
would help our particular customers in our particular city. This is
being worked on by professional engineers, and hopefully the appli-
cation for funding from ERDA will be sometime next month.

I thank you for the-opportunity to come forth today to espouse as
a proud mayor a stop in ocean dumping, and I solicit any questions
you may have to ask. Thank you very much.

Mr. B=JAUx. Thank you very much for your statement, mayor. We
will hear now from Mr. Robert Low, the administrator from New
York.

Mr. Low. Thank you, Mr. Chairman. Mayor Beam asked me to
convey his best wishes to you and his regrets that he was not able to
be here in person.

I am Robert A. Low, administrator of the New York City Environ-
mental Protection Administration. I have with me today Mr. Charles
Samowitz, commissioner of the department of water resources, and a
former director of the bureau of water pollution control, which has
immediate jurisdiction in the matter that is before the committee. Mr.
Samowitz, I believe, has practically as many years of city service as
Mr. Guarino; so, We have our first team in terms of technical expertise
present, as well as some other members of our staff, Mr. Joseph Miller,
the chief of the bureau of water pollution control, and Mr. Wagner,
who is the chief of the division of plants.

I will try to be brief, in accordance of the admonition of the chair-
man, and simply hit some of the high points of the statement, which
has been circulated to the members of the two subcommittees.
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First of all, the background of New York City I will give you in a
nut shell. New York City has been using the dump site since themid-1920's and is now one of 14 communities that continues to use the

dump site that is some 11 miles off the harbor and 13 miles off the
a point of New Jersey; 12 miles off the beach and the city. That dump

site, of course, has been selected by the EPA, and the monitoring is
done by the Federal EPA and by the Coast Guard.

We have in being some nine treatment plants, undergoing upgrad-
ing and expansion. We have in the works two additional new plants,
expansion of a third; and with the completion of this program all of
the sewage facilities in New York will be treated.

Now, of course the irony that faces the Congress and faces those of
us at the local level is that the more money that we receive from the
Federal Government for the construction of sewage treatment plants
means that we are going to develop, additional sewage and of course
complicate our problem. Now, we are grateful, of course, for the Fed-
eral assistance of what is really a national problem, and we are now,
as you know, entitled to up to 75 percent in Federal funds for these
treatment facilities.

But again, to repeat, as we go forward with additional facilities;
and as the other communities go forward with -additional facilities
and the upgrading of additional facilities, it means we will be devel-
oping a substantial additional amount of sewage so that, as has been
pointed out; by the year 2000 the amount of sewage to be developed
will be something like three times the quantity that is developed
today .

Now, I would like to answer your qustions that were proposed in
the letter addressed to the mayor, and I first would like to tell you
that the city of New York is embarked on a number of projects to try
to meet the deadline that has been established by the Federal EPA,
both in the interim permit that has been issued to the city, and also
in regulations that were promulgated by the Federal EPA, I believe,
in the Federal Register of January 11.

Number one, the Federal EPA has assisted us by extending a grant
to the Interstate Sanitation Commission, which is an agency con-
cerned with environmental quality in the New York-New Jersey area,
and which sometimes takes in problems which involve Connecticut.
In this case the Interstate Sanitation Commission with some $1.7
million in grant conducted a 2-year study into alternatives for ocean
dumping. The results of the study by and large were made known in
October of 1976.

At the same time the city of New York began with the cooperation-
and assistance of the Federal EPA to undertake another project to
follow up on the Interstate Sanitation Commission study, to try to
actually develop the feasibility and preliminary design for alterna-
tives, environmentally sound, to the ocean dumping that is now going
forward.
- The schedule, which is written into the permits, calls for the initia-
tion of the alternative by 1981, the applications to be filed with the
plans of specification by February 15, 1978; and the construction to
start shortly afterwards. So, we are committed and the city of New
York needs no urging to get on with the job ol finding environmen-
tally sound alternatives to ocean dumping.
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Now, the Interstate Sanitation Commission report recommended
ssentially two alternatives. One, composting, and one pyrolysis. I

think that we would be less than frank if we did not relate to you that
there are technological difficulties for the city of New York in both
of these approaches. The report of the Interstate Sanitation Commis-
sion in blunt language has stated some of the problems that would be
present if either or both of these two methods were used within the
city of New York.

When it comes to composting, we have looked at the Beltsville
experiment, and based on the experimentation that has gone on there
until quite recently, it would not be an application that would be for
the city of New York. The bulking material that has been referred to
by the mayor of Camden has been wood chips that were supplied
from a forest that was taken down for the development of new hous-
ing developments in rural Maryland. We believe that further experi-
mentation must be done with this composting if it is to be a method
that is immediately applicable within the city of New York.

We have a further problem, and that is that the sewage that exists
within our city, and quite possibly in the other urban areas, contains
a very substantial trace element of metals that are undesirable, if the
sewage is to be converted into a soil conditioner for application in
agricultural pursuits.

The question, then, of pretreatment of the sewage is a very substan-
tial one that has not been addressed in the literature satisfactorily in
our opinion. We believe, based on our own studies made by a former
commissioner in my department, that approximately 50 percent of
these trace metals are due to point sources thatare coming from com-
merce and industry, that the others are the productof our way of life,
you might say. The metals come from the tires of automobiles; brake
linings; household uses, even some products used in the home. To sug-
gest that is an easy job to eliminate these elements is to suggest a
simple answer to a problem that is very complex.

Nonetheless, in this next study that we anticipate undertaking,
there will be an evaluation of the possibility of using a composting in
Staten Island as a ground cover for the present solid waste land fill.

The second recommendation was for pyrolysis. We do believe that
this does hold promise for the disposable sludge in the future. How-
ever, when I visited the pilot project in West Virginia some months
back, that project had not yet been developed to incorporate sludge.
It was a pyrolysis project principally developed, to incorporate solid
waste in a shredded form to be developed into usable lob Btu gas.'

I believe on May 23, that plant in Charleston, W. Va., was started
up to incorporate a combination of sludge and solid waste. The sludge
is in a proportion of approximately 20 percent to the solid waste in
the approximate proportion of 80 percent. They have started up the
experiment to find out what the desirable mixtures are.

So, here again, technologically, we need more help. That does not
mean that we are not starting up now in planning, but we need more
help in terms of realistic solutions and pilot plants that are in opera-
tion. The members of the committee no doubt are aware of the prob-
lems that were inherent in the plant developed by, Monsanto in
Baltimore, which was devoted-to solid waste Here we have a pyrolysis
plant that did not operate satisfactorily. So, there are problems. -
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It would be less than honest for us to come in here and tell you that
technologically we are in good shape, or in perfect shape today.

As far as the other efforts of the city are concerned, the cit has
undertaken at two of its plants the possibility through different

* , methods of further concentrating the solids of the sludge, which will
then reduce the volume that needs to be transported, which can hope-
fully be transported for an environmentally sound land-based alter-
native,-but also the volumes that would need to be transported during
the period when we are still disposing at sea.

We have also undertaken a disposal project at the Southwest
Brooklyn incinerator, which has a capacity of 1,000 tons per day of
solid waste. During the renovation of this plant at this time we are
incorporating a system to use sludge in two of the four furnaces in
the plant.

Now, the question of going to the alternatives, of course, is a ques-
tion of cost. The Interstate Sanitation Commission has made some
rough cuts of our approximate costs at the ocean site today at about
$30 per dry ton. The report indicates that if we went to composting it
would run from $73 to $90; and if we went to pyrolysis, it would be
between $90 and $160 a dry ton. Now, that does not take into account
two facets, one of which would add to the cost, and one which would
reduce the cost. The additional factor might be the drying mechanism
that would increase the cost; and the one that would reduce the cost
would be the possibility of marketing a usable gas. Here, again, our
consultants, we hope, will give us some answers so that when we
develop a pyrolysis plant we will be able to sell off the product in a
meaningful fashion, either to one of our utilities in the city, or to an
industrial endeavor.

ow, with respect to the questions that have been asked by members
of the committee, if I may refer to the Hughes amendment. We
thought long and haid about the problem because, as I have pointed
out, we are determined to make the date. However, we wonder
whether the Congress should take upon itself the determination of a
firm date written into legislation in a matter as complicated as this,
when a judgment has to be made that an alternative is environmen-
tally preferable to the present dumping at the site 11 or 12 miles off
our shores.

We believe that the Congress and this committee might well con-
sider treating this matter of the date in the same manner that the
Congress considered the matter of emissions on motor vehicles. Now,
the city of New York has taken the position that Detroit and the
automotive industry should not be left off the hook and be constantly
given further time within which to make deadlines set by the Con-
gress. However, that legislative approach might well be a possi-
bility in this case. Set a firm date, but give the EPA some flexibility.
These are difficult, complex matters, involving the balancing of envi-
ronmental factors.

We are determined to make the date, but to judge as to whether an
alternative is flexible enough should be in the hands of a body such as
the EPA, which can make the judgment. And, please bear in mind
that these judgments must be made in a nongeographical manner.
The commissioner of Philadelphia, Mr. Guarino, suggested difficulties



• 480

in shipping out sludge or compost into another jurisdiction. There is
a problem that the site in the sea, after all, is not within the five
boroughs of the city of New York; so that these are judgments that
require balancing.

It would seem that perhaps, if the Congress is determined to have
a fixed date, that there should be accorded to the EPA some flexi-
bility for special cases.

I want to repeat, so there is no misunderstanding, we are trying to
make the date, but there are variables; there are questions; and it
would seem desirable to give some flexibility, as was done with respect
to the control of emissions and the incorporation of the devices in
automobiles.

With respect to the amendment H.R. 5851, which also incorporates
the termination date, I would make the same comments with respect
to that legislation, as I made with respect to the Hughes substitute.

However, the part of that proposal that we find most onerous is the
requirement that in the interim period we would be required to come
up with funding for research, come up with funding from local funds
for research. We do not think that is right. I point out what I said at
the onset, that the more plants we build with Federal money, the more
sludge we develop; and the research-properly-has been funded by
Federal EPA with some contribution from localities; but it was sub-
stantially funded by the Federal EPA because it is a national prob-
lem that needs national solutions that are applicable in jurisdictions
across the United States. So, we are very much opposed to the require-
ment that would place the entire requirement for funding research
upon a permittee.

With respect to other problems inherent in finding alternatives we
point out that the extension of funding under Public Law 92-500 is
urgently required because the city in New York in the construction of
three plants, one of which is half built; .another which is about to go
under construction, and the third of which requires expansion, funds
are needed for those plants to make certain that there is by the time
of the deadline, if possible, but certainly shortly after, no further raw
sewage discharged into the waters.

So, the question is, is there enough funding presently under Public
Law 92-500 to build the pyrolysis plant, to acquire the land needed
for composting; or whether it is not necessary for Congres§ to take a
look at that funding and see if the funding is necessary to implement
this intent to move out of the ocean.

The Interstate Sanitation Commission in round numbers estimated
the cost of pyrolysis plants at around $50 million in capital funding
per plant. Now, if you take that around the country you can see, that
is a good piece of change. The Commission recommended five pyroly-
sis plants in the New York-New Jersey area, so that is a question of
$300 million right there.

The question of composting, while less capital intensive on the face
of it, ultimately involves the question of pretreatment, and again
capital cost.

I think, too, that it might be desirable for this subcommittee and
its counterpart subcommittees, to look at the question of codisposal
in terms of the financing problems involved. Under 92-500, if it is
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sludge disposal, funding is available. How about a plant where 20
percent of the fuel for pyrolysis is, let us say, 15 percent, and the
other 85 percent is solid waste? We do not know whether funding is

* available. So, therefore the authorization must be reviewed under
Public Law 92-500 and also the funding.With respect to making the date, if I might repeat, Mr. Chairman,
we are determined to mate that date; but we believe that it would be
a responsible act for Congress to extend to the EPA the same flexi-
bility that the Congres gave to the Federal EPA with respect to
emissions on automobiles.

Thank you.
Mr. BRFux. I would like to thank all you gentlemen for your

appearance. We do have some questions, but we have another record
vote, and we will recess for ten minutes and come right back and
begin with the questions.

[Whereupon a short recess was taken.]
Mr. BPEAUx. The subcommittee will please come to order. Gentle-

men, the committee wants to thank all of you for your testimony, it
has been very helpful.

I take it from your testimony that the city of Philadelphia is going
to be considering landfill-if the city of Philadelphia is here. He is
here. You are apparently going forward with a landfill proposal pro-
gram, and you are confident that you can meet the deadline of 1981,
and will in effect meet it before that.

The mayor of Camden, Mayor Errichetti, you have decided, and
your experts have decided that you are going to be embarking on a
program of composting, with which you are satisfied. When will this
be implemented?

Mr. EMRICHETTI. December 1, sir.
Mr. BREAux. New York, Mr. Low, I hear you say that you are con-

fident that you will be able to meet December 31, 1981, deadline, and
you really have not decided an approach that the city is going to be
using; you are considering pyrolysis, and you are considering com-
posting; but apparently you really have not yet made the decision
which of the alternatives you really are going to go forth with.

Mr. Low. Yes. I think my testimony would be that we are deter-
mined to make that deadline and.have under way the necessary
studies that are funded, the consultants are selected, and they will
report at an early date. But this will be a followup of an existing
study, the Interstate Sanitation Commission study; so, we are not just
starting.

Mr. BREAUX. It concerns me, though, I think your statement indi-
cates that you are now dealing with about 80,000 dry tons a year of

* sludge, and that you still have a great amount Of raw sewage that is
"being discharged into the rivers; but that with a program for the
waste treatment facility, when it comes on board, you will be looking
at approximately 105,000 tons of sludge a year.

Mr. Low. That is in 1979, yes, sir.
Mr. Bn'Aux. I sleep getting the impression that we are doing a lot

of studying of alternatives in New York, but you will be looking at
quite a bit more sludge in a very short amount of time.

Mr. Low. Bui the first priority, of course, is to treat the sewage.
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Mr. BlmAux. I agree with that.
Mr. Low. We are up to about 85 percent now, and we want to close

the gap and treat the remaining sewage. The same problem exists in
certain New Jersey communities, that there is still raw sewage--that
is priority No. 1 with the funds that are available.

Mr. BmAux. I agree with that. But we now have a time table that
says there will be no more dumping of sewage sludge after 1981. Now,
what do you see as the best alternative that New York will be using
on that date, other than ocean dumping.

Mr. Low. The recommendations are for composting in one area,
and two pyrolysis plants; that would be what we know at this time.

Mr. BREAUX. The major of Camden said composting was very work-
able for his city, and it is not so good for New York. I take it that is
because of the difficulty of getting wood chips, and what else?

Mr. Low. There are a number of problems in New York with re-
spect to composting as a means of picking up any substantial quanti-
ties of the sludge. I could enumerate them. One, it is relatively land.
intensive, and land is expensive in New York. No. 2, probably we have
to depend upon a bulking agent other than wood chips. There is ex-
perimentation that has started up in Beltsville on the use of other
bulking materials. No. 3, we have relatively little potential in terms
of markets for a compost, for .a soil conditioner. We do not have too
many farms left in New York City, if the -ompost was satisfactory
for agricultural use. We do not have the forests, as I pointed out, for
the acquisition of the wood chips, and will have to depend on another
bulking agent.

Then, insofar as the marketing is concerned because we are such an
intensely populated region-not just the city-there is possibly less of
a market for the compost than would be true in an area such as that
which surrounds, for example, Milwaukee. So, we are going to pursue
those two methods, and the study will indicate whether or not there
are other alternatives that are environmentally satisfactory.

Mr. BRF.ux. Areyou confident that the schedule you have the city
of New York on as far as the study & implementation of alternatives,
is going to lead you to a decision in enough time that by December of
1981 you will be out of the ocean-dumping buiness?

Mr. Low. We are determined to meet the schedule. We have frankly
pointed out some of the technological questions that remain. That is
why, when we are asked, o questioned on mandating. a legislation
date, we think it would be advisable to give the Federal EPA some
discretion, some flexibility. And by making this proposal we do not
indicate any less intent on making the schedule, making the deadline.

Mr. BPwAUX. New York has received a considerable amount of Fed-
eral money from EPA for studies into alternatives to ocean dumping.
You had a problem in 1976 under 92-500, the Federal Government
was ready with 75 percent matching funds, but the city was unable
to meet the 25-percent share because of the financial crisis that the
city was finding itself in. I think since then, you havi pointed out that
in-1977,*June 3rd, just this month, that the EPA was able to approve
a $1.7 million grant; is that the 25 percent ?

Mr. Low. Yes. I think to clarify the timetable, the application was
made in October of 1976. The city's share we were able to assure in
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January of 1977, and the approval came down, I believe, the last part
of May of this year.

So, as a parallel track, however, we have gone forward in anticipa-
tion of the approval, and our consultants are about, to be on board;
that would require the process of city approval. That is through our
board of estimates, which in a sense is our "upper house" the way the
Senate might be here; they must approve the contract. We think that
will be completed within 50 to 60 days, that process. So, the consultant
knows who he is, and he is familiar with the problem, he will not be
starting from scratch.

Mr. B Aux. You are saying that the city of New York is partici-
pating in Federal programs for studying alternatives and that W'he
city will be able to at least meet their minimum share and take advan-
tage of Federal programs that are in existenceI

Mr. Low. Yes, we have done that this year.
Mr. BREAUX. The other question I have is one that I guess the

mayor of Camden would be best able to answer. In the composting
program, is the composted sludge after it goes through the compost-
ing process--could it be ocean-dumped at that point. Is it non-
harmful to the marine environment; or does the composted sludge
still.have things in it at that point that would make it harmful to the
marine environment?

Mr. EmucH-rE . Composting, sir?
Mr. BREAUX. Yes.
Mr. EnRICHErI. It will not go into the ocean, sir, it will go onto

land.
Mr. BREAUX. I realize that. But what I am asking is that after it

has been treated, has gone through the composting process, can it be
safely ocean dumped ? I

Mr. ERMICHE TI. It is very simple, if I may explain it to you. At
the present time we have a pipe that goes from the holding tanks out
to the barge that goes into the ocean. That pipe is being diverted into
vacuum filters, it will go from a wet sludge at that point through a
vacuum filter, which will bring it down to about 22 percent, which is
like a cake form. At that point it will go into piles with your wood
chips, and it will be aerated by a very simplified method devised by
Dr. Eckstein. After 21 days you have a top soil conditioner-not a
fertilizer, but a top soil conditioner. That will be utilized by the

* county parks, the New Jersey Highway Department and other
agencies.

Mr. BREAUX. I take it, in that form it would degrade the ocean, it -
could not be ocean dumped.

Mr. Emucmrn. It would not.
* Mr. BREAUX. It would be sufficient to use as a fertilizer material on

land.
Mr. ERRIcHrm. Yes, sir; that. is correct.
Mr. BREAUX. What is your program, to ve the compost material

away; or is it a program to charge for it, sellit, or what ?
Mr. ERRICnirT. The parks and State highway department, as I

said, will buy it at a very nominal fee to defray the cost of the con-
posting, to make it economically feasible.



484

Mr. BIREAUX. Do your engineers and scientists tell you that your
composted sludge contains a number of heavy metals, vhich as I un-
derstand it, cause some problems?

Mr. EnRmniciri. I explained that, Mr. Forsythe asked me that ques-
tion earlier in private. That baf that you have there, before it is
composted, it is 19 parts per Inil lion cadmium; it is now 9 parts per
million there. What we have done is this, we have done a couple of
things. One, we have authorized the county of Camden to create an
authority that is going to give industrialists an opportunity to buy
1)'ctest equipment at a very low interest, so that they can pretest that
material before it goes into the stream, or your pipeline; that is one
WaY.

And No. 2, we also created a city ordinance that will go after the
polililter of heavy iron, metal contents, to fine him and to make sure
that lie does not desposit those things into the line. So, we are trying
to stay on top of that particular problem by constant surveillance,
find analyzing the composting, particularly for the heavy metals.

A\hr. 13im.%u cx. Mr. Iughes?
A['. IItOITEs. Thank you, Mr. Chairman.
I want to thank the panel, Mr. Guarino, and particularly the

mmayor, for many years of distinguished mayor of one of our cities, but
ilso a member of the legislature-he is a summer constituent. I know
that lie ftil ly appreciates those problems the seashore communities
have in trying to deal with what is becoming a tremendous problem
fo' us in New Jersey. I want to thank the mayor because he has
demonstrated a great deal of leadership in attemI)ting to solve many
of t el prol)lems to which Mr. Low refers. WVe do not have any farms
in Camden: they also do not have any wooded areas for the chips.
I al sure that tie mayor is experiencing the same problems in trying
to market, the compost material, just as New York experienced that.

I think what your testimony in particular, Mr. Low and Mr.
Guarino, boils down to, is two-fold, there is a political problem : there
is a particular problem. that nobody wants the compost material, if I
understand your testimony correctly, and if I understand correctly
some of the news items that appeared in some of the Philadelpha
MNe r-opolitan newspapers, the attitude being, "It is not our problem,
it is somebody else's problem."

I lave the same problem with nuclear power. I have five nuclear
lowerllants, either in place or under construction in mv district.
Every J)owerplant in New Jersey is in my district. When I poll the
people in my district, most of them are in favor of nuclear power,
particularly if it is in somebody else's back yard-that is the same
thing with dumping; it is in our back yard. It boils down to a politi-
cal problem and an economic problem.

Now, I realize the economy of scale we are talking about, particu-
larly in New York City. But it seems to me that we have to start con-
sidering some other things.

With regard to the Philadelphia dump site I think Mr. Guarino
made the statement that it had not been harmful to the area. 1 am
sure you are all aware of the fact that we had huge clam beds closed
down. Right now the Department of Commerce is thinking in terms
of an industrywide quota on surf clams, and part of that is because of
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l"e-e is no quel-ion thal it is goring to co.t more olleV to go to
.he a11ermtivo... You have indicated. Mr. IA)w. that in New 'ork your
c-it'inee has len that it oosts-I think the figure was--$30 a Ir'
ion. The General Accounting Office has indicated in their .111uary
1977 report that it is -2 to $6 a ton to dump in t he ocean. ('ai you
ex p'ain that ?

Mr. IAAw. I will let Mr. Sanowitz comment. Those figures that are
quotNi in my -stalenlent are extrapolated from tie report of tle In1ter-
.-au, Sa.nitiiion (iomm.s..ion report of October. 19%h. 1 quoted from
that group cause that is a tlird party that looked at the problem.

Mr. Samowitz. you want to add something?
Mr. Sz.smowrr. The GAO report probablN referred to a wet ton.

and our bas-is was a dry ton.
Mr. ]1urms. Well. how are we transporting it. wet or dry
Mr. S---Amwrrz. We transport it wet with a 3 percent consent rat ion.
Mr. lt-Gims, I do not see the relevance a dry tonnage would have,

t hen.
Mr. QA.m-OWrT. Well. the dry ton. the reason it costs so much more

is h,'aue we are not considering the water that we are trans )Ortinm
You can do it easier wet. In effect, when it is loaded on the barge it
has about a 3 percent concentration; from New York City it has
about 6 or 7 Iereent.

Mr. IIUGms. Can you quarrel with the figures of the General Ac-
counting Office: do you have any data that would counter what the
General -Accountin gOffice said?

Mr. SAMfwT.. We are probablyy not at great variance with them if
you do thie calculation and trans )ose it from dry to wet tons.

If I m" av, there is ole thing that gives ie tremneIIndous concern, and
that is th. coiCIpt of a safety valve. In Elmyrti, N.Y. they built It
.kwae treatigirt system and EPA (lid not permit them to have, a
bypa.S. Wlwe 1'l urrircane AgTes came along, it New 1ip 1, sewer,
b)ew Up the water pipes and we hiad to send up sprinkler trucks.

Now. when you have a safety valve, that (lops not mean you ail'e
going to use it: or that it is terrpting to 1.e it. Now,, your ailrie lt,
if I may. ,lroes not permit that safety valve. We have no intention of
being in violation.

Mr. JIr:r;s. s. LAet, a'k you a question,
Mr. SAMowI' 17. Yes.
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Mr. ITcTS,. If in fact the city of Nw York made the commitment
to build facilities to treat the sludge, with an 1981 deadline, would a
safety valve which excepted, Acts of God, strikes, and unusual
weather conditions, could they meet the deadline of 1981?

Mr. SAowrZ. It is not only technology, it is sociology. Under
92-500 we have to meet the demand of our* citizenry. For instance, if
I located that facility in Richmond. they mayl drag it, out for a pro-
tracted length of time before I could get it built. it is not the tech-
nology itself.

There are very promising avenws. otherwise we would not have
entered into nn agreement with EPA. and we would not be permitted
to build it. However, thee is not a proven technology for a blilt-up
urlban area, and we intend to do it. If I may, there is one other thing.

Mr. BI,,AUX. Complete your answer.
Mr. SAMOWTTZ. There is one other thing that is very disturbing to

me, and that is the idea that is being held out that by ending sludge
disposal we will solve a problem. Now. repeated studies by NOA, by
Denkendoi'f, by all the people who have studied it, repeatedly say
there is no evidence that the existing dump site is a threat to the
health of the people using the beaches; there is no evidence that it is
movin y: there is no significant improvement in water quality antici-
Pat ed by removing the sludge. However. EPA says, you have to move
by 1981, and we are moving. We know it is not an aesthetic means of
disposingof sludge. .

Mr. I-1TGirEs. Mr. Chairman, I know my time is up, but let me just
say that in perspective, the reason that EPA says the New York
Bight is not going to improve even if you move out the sludge is
because they are dumping so much sewagein the area.

Mr. BREAtTX. The gentleman's time has expired. Mr. Forsythe?
Mir. FousYi-riE. Thank you. Mr. Chairman.
First I would like to talk to the mayor about the situation you were

talking about with Mr. Iughes: you were talking about heavy metal
content in the compiost material, through with 1)rocessing you have
reduced it from 19 to 9 parts per million. Does this number comply
with EPA standards?

Mr. Eni'icj nmjri. Well, I am not, satisfied with the No. 9 either
Congressman; that is why we iml)osed the authority to lend money to
industrialists--

Mr. Foitsim.'. Because my time is so limited, does it, or does it not
comply with EPA standards?

Mr. Eiuuc.iin'rri. I cannot answer that question.
Mr. FORSYT'HE. If you cannot, we will get it, some place else, And

the next point, you have established ordinances that require pIretreat-
ment for heavy metal removal by industry.

Mr. EImucJE'~l. Bvy our cit o rdinances, yes, Sir
Mr. FORSYTHE. Ana You would say that is the only feasible way to

use it, in terms of handling this heavy metal problem, regardless of
whether we go to incineration, or compost, o' what.

Mr. ERuuc'iiqr. It appears that the industrialists are the ones that
are polluting in regard to metals. We are going after them to pre-
treat, if not, we will fine them.

Mr. Folsv'jE. Well, I join with my colleague. Mr. Ifiughes. in my
praise of what you are doing in Caden. I imust confess we have
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belabored it for a long time. I appreciate your leadership, which I
think has really moved this forward.

Mr. ErRnc~iE'rrr. Thank you.
Mr. FORSYTHE. I would like to ask the same question of both

Pliladelphia and New York, whether you see any way to solve this
heavy metal problem, short of pretreatment at the industrial sources.

Mr. GUARITNO. Yes: like Camden, we have an ordinance the purpose
of which is to limit tle amount of heavy metals in the city s sewer
sys5tei, and cofe~I(Itlv in the city's sludge. The truth of the matter

is, as was mentioned by \New York--and the same thing holds true for
Philadelphia-even i? you close the industries down, you still would
not 1e al)le to meet the criteria for ocean disposal as far as cadmiun
and mercury in the sewage; it is coming, I guess, from the atmos-
)here, being washed down, and other sources.

Mr. FoitY'riE. Sompone said something about it coming from auto-
Imobile tires, an(l so on. Is that the prol)lemn of using the storm sewer
systems that ar e going into the sanitary system?

Mr. (,\m No. Well. most of the older cities have combined systems,
and llPiladelphia is like that; half of the system is combined which
menans wlen it rains, the rainwater runs off the street and enters the
same system, and much of it ends up in treatment plants. So, any-
thling off the city streets gets into the treatment plants.

Mr. FOJISYTirE. Of course, we really would not be solving anything
l)y separating the systems if all the 'heavy metals went directly into
t le ri \e r s.

Mr. GUARINO. No: a better appraisal would be to leave it the way
it is, and treat it all together, if it must be treated. It will be veryexpensi ve.

Mr. F()lSY'rIE. Tllat is again a massive l)roblel in terins of treat-
nient for the heavy metal contents of the total effluent from major
urban areas because we get all of the 'tormn water, all the sanitary
sewage. and all tle industrial sewage, which you have to threat, right"?

Mr. 1,t1A%"mNO. That is correct.
Mr. Folsy'rill. Would y'ou agree with that?

.j Low. Yes; we look at it. as a gigantic prol)]em that is bigger
thani any locality, it is a national problem. Ourt people did nake a
study, anid Il have a clopy of it here, which the committeee may wish to
have. entitled, "Sources of Metal in New York City Waste Water,"
which was written by a 1)redecesso' of Mr. Samnowitz and other mem-
bers of ti he D )artment of Water Resources.

1'e 0do not know how to lick that. We need hel) there, and every
locality needs help there. 1e can and we do regulate metals from
industry. We can do better, and we are going to do better in that
area. Itt no matter how well we do in that. area, we still have the
problem of the so-called "nonpoint" source metals.

Mr. FnsY'J'E. It seems to me we walk from ojie hot Seat to another.
We findl wheln we are going to do something about dumping in the
ocean, that we are going to Increase the sludge beyond all imaginable
levels. Now we face another phase, what do we do about heavy metals.

re any of you concerned about the composting, the h ie metal
situation, are we going to create additional problems?

Mr. GtUARINo. I can start this. If all the information we la-fve is
correct, we have to be careful about the quantity of heavy metals that



488

we use, say, on crops that are eaten by man. So, we have to be careflkl
and are using this material on golf courses and other areas where we
are not growing crops. I, myself, do not subscribe to that theory, we
are more scares than we have a right to be. I use these materials in
my vegetable garden every year, we have string beans a yard long,
and tomatoes, et cetera, and my family and I eat it, and we enjoy it.
You will find, no matter what you come up with, somebody is going
to come up with some objection why you should not; I do not believe
it. But if we subscribe to and believe what we hear, we should not
use this on vegetables because it might kill you. But, as I say, I do not
believe it.

Mr. Fonsi-rY . I have one more point that I would like to cover,
and this is on the study of the Interstate Sanitation Commission, and
you quoted some of the numbers, I think, Mr. Low. Your cost esti-
mates combined incineration and pyrolysis as though they were the
same process. Really, my understanding is that we have two alterna-
tives; one being pyrolysis which contains an oxidation process, and
the other being incineration. You said you were going to be injecting
some sludge into the incineration process, which is not pyrolysis as I
understand it.

Mr. Low. That is correct, sir. I indicated that was one of the things
the city was doing on its own, to try to develop) approaches to this
overall problem. In the long run the city proposes to phase out its
incinerators.

Mr. FoRsYTxr. Well, and somebody here today said we are going to
phase out land-fill. I do not know what we are going to do. But, if we
had high temperature incineration we again wind up with the same
problem that we were just discussing, and that is heavy metals; right?

Mr. Low. Yes, sir.
Mr. FORSYTHE. And outside of that there is air pollution, which we

are probably going to have with high temperature incineration.
Mr. Low. The statement, I believe, contains the fact that we thought

that should be analyzed by the federal EPA, that problem. We are
pressing them to come up with some money to see what those air
problems might be in an incinerator that accomplishes codisposal. It
may be one of the paths that we have to go. The Interstate Sanitation
Commission says very bluntly on page 9 of its reports, "There are
still many gaps in scientific knowledge concerning the actual effects
of the various treatment and disposal methods on the environment,
the marine ecosystem, the food chain, and human health."

We do not want to take care of one problem and then create a worse
problem.

Mr. FonsyrIE. Mr. Chairman, if you would just let me wind up
with this. The statement that we have the technology to solve alter-
nates to ocean dumping begins to leave us a little bit concerned after
some of the investigation we have been doing.

Thank you.
Mr. BREAUX. Mr. Evans?
Mr. EVANs. Thank you, Mr. Chairman, I will be very brief because

you all have not had lunch, and I guess no one else has.
Mayor Errechetti, I want to congratulate you along with your col-

leagues from New Jersey on your thoughtful approach in trying to do
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something about finding alternatives to dumping, an on-land disposal
sites. This smells good-in fact, it does not smel at all. I think your
leadership obviously has meant a great deal, and we are looking for-
ward in Delaware, I might say, on our Delaware beaches, to ending
ocean dumping by November of 1977.

Mr. Guarino, you indicated, as we all know, that dumping is the
cheapest form of getting rid of sludge; and you said you were re-
strained, however, by what you could do economically and prac-
tically, and the police protection that the city has toobe concerned
with, education it has to be concerned with. If dumping were only
done in a particular area, we would, I think, have no jurisdiction over
this area. But unfortunately we have some rights in Delaware, and
we have citizens and many members of Congress who like to go to
Reboboth, Bethany, Fenwick. They like our beaches, and they like the
nonpolluted water.

I am not a scientist, but I can tell you this, there has been a tre-
mendous change in terms of the water quality in the Delaware beach
and bay area. The change has not changed for the good.

That is why we would like to codify the good intentions that you
do have. If you intend, to end all ocean dumping by 1980, I can see no
earthly reason why you would not want us to establish a date certain
beyond which there will be no dumping. The mayor of Camden said
you need that incentive, you need that encouragement, you need to set
a date, otherwise people will constantly put it off.

Commisisoner Low, you indicated that the city needs no urging to
get on with the problem of finding an environmentally sound onland

is osal of sludge. Well, you may not be there several years from
now. Mayor Beam may not be mayor, I do not know who will be
mayor. We would like to make certain that the people who follow you
have the same good intentions and it does take place.

That is why I support my colleague from New Jersey's amendment
to end all ocean dumping by 1981. I think the suggestion that we
might include a date certain to end dumping, barring some-unfore-
seeable circumstance.

Mr. Low. Mr. Congressman, may I respond briefly.
Mr. EVAws. Sure.
Mr. Low. I believe if the committee in its wisdom sees fit to go that

route, that should be expanded somewhat. I pointed out earlier that
we are balancing complex environmental factors. Whether a move
should be made to one facility, or one area or another, requires a
judgment. It seems to me that while you write in a date, you give some
discretionary authority to the federal EPA in this area, as Congress
saw fit to do with respect to the incorporation of control devices on
automobiles.

I said earlier that we oppose the extension that the federal EPA
gave, however, they did have that right under the statute.

Mr. HuorEs. Will the gentleman yield at that point for just a brief
comment?

Mr. EvANs. Go ahead.
Mr. hu1vaEs. In 1972, this Congress made a decision that harmful

ocean dumping was wrong and would be banned, we have already
'made that policy judgment. Now we are trying to implement it, that
is all.

94-49G--77-32
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Mr. BREAUX. The gentlemen's time has expired.
Mr. EvANs. That is why I did not yield right away. [Laughter.]
Mr. GuAniNo. Mr. Chairman, what procedure is there for-me? I

did not have a chance to comment. Is there a procedure under which
I can comment?

Mr. BREAUX. Yes, comment. [Laughter.]
Mr. GUARINo. I do not have any n&ivledge that cadmium and

mercury have entered the food chain . So, Congressman, if you have
that information, I would appreciate it. I would like to see that.

No. 2, the site that we used for 12 years was turned back to shell-
fishing by the authorities in 2 years' time.

No. 3, the site that we are using, 40 miles. out, was chosen by ElPA,
we were ordered there, and we were told that there wasn't any clam
and shell fishing out there.

No. 4, it is automatic, any time you do move to a site, it is closed.
So. some things are out of our control.

No. 5, the cost that we are talking aJ)out for sludge disposal is no
longer cheap for Philadelphia to go out to sea. It costs us just as much
for 'us to take the sludge to sea, it is an average of $65 a ton over the
next 2 or t years, as it does the other methods. We have been compost-
ing sludge for .almost 3 years now, we have been doing it for a long'
time, and we are going to explore that method the best we can. Thanki
you.

Mr. BItEAUX. I do not want to be overly restrictive, if there are
additional questions.

Mr. EVA.,s. I would just like to say, Mr.>Chairmian, we proceed
under the 5-minute rule, and I try to adhere to it. That is the reason
I did not yield to the gentlemen prom New Jersey additionally. I did
have one other question, but I think I can present that in writing.
Thank you.

Mr. I3 EAUX. If anyone has any questions, of course we will be
keeping the record open, and I would ask you gentlemen to respond,
if you can.

I would like to thank you, we have gone much longer than we
normally would, and we appreciate it. We may be sending you some
questions and we would like for you to respond to those in writing for
the record. With that, we appreciate your testimony.

We have one additional panel, exJ)erts on ocean-dumping alterna-
tives. The subcommittee will adjourn now until 2: 30, at which time
we will receive their testimony.

[Whereupon, at 2 p.m., the subcommittee adjourned, to reconvene
at 2: 30 p.m. on the same day.]

AFT RNOON SESSION

Mr. BVEAX. The subcommittee will please come to order.
Our witnesses this afternoon will be taken as a panel, and the

committee would like at this time A.0 welcome Mr. Thomas Glenn,
director and chief engineer of the Interstate Sanitation Commission
of New York-New Jersey -Connecticut; Dr. Eliot Epstein, who is a
research soil scientist with the USDA Agricultural Research Service;
Mr. Joseph E. Trofe, and Mr. rrofe is from Trofe Incineration, Inc.;
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and Dr. John G. Trump, director, High Voltage Re.,arch Lab. MIT.
Gentlemen, the committee would like to express our thanks for

being here today.
One of the most important features of our hearing is to decide

whether feasible alternatives to ocean (lum)ing do in fact exist.
We appreciate your assistance in helping to discuss with us this

very important feature.
Perhaps we could get a statement. from each one of you gentlemen,

and then we could proceed with questions, and I have no particular
order. From right to left would be appropriate.

Dr. Trump?

STATEMENTS OF A PANEL OF EXPERTS ON OCEAN DUMPING
ALTERNATIVES CONSISTING OF THOMAS A. GLENN, JR.,
DIRECTOR-CHIEF ENGINEER, INTERSTATE SANITATION COM-
MISSION, NEW YORK-NEW JERSEY-CONNECTICUT; DR. ELIOT
EPSTEIN, RESEARCH SOIL SCIENTIST, USDA AGRICULTURAL
RESEARCH SERVICE; DR. JOHN G. TRUMP, DIRECTOR, HIGH
VOLTAGE LAB, MASSACHUSETTS INSTITUTE OF TECHNO OLOGY;
JOSEPH E. TROFE, TROFE INCINERATION, INC.; AND KENNETH W.
HLADUN, CHIEF ENGINEER

Dr. TR-3MP. I appreciate the opportunity to speak to you about
electron disinfection of municipal sludge.

The feasibility of disinfecting municipal sludge by the injection of
high-energy electrons is being evaluated on a full-scale modular svs-
tem at the Metropolitan District Commission Wastewater Treatment
Plant at Deer Island near Boston. This would remove a major public
health hazard in the application of sludge on land for soil condition-
ing and plant nutrition. The radiation source is an accelerator with
50 kilowatts of output electron Ieam power arrange(l in a shielded
enclosure._ The inline system is designed to deliver the treatment to
the sludge as it flows rapidly in a wide thin stream through the scan-
ning electron beam.

This project conducted under NSF/RANN grant AEN-74-
13016A01 includes participation by three MIT departments: Chemi-
cal engineer, food science-nutrition, and electrical engineering-com-
l)uter science. High Voltage Engineering Corp. supplies the electron
accelerator, services in microbiology and system operation. The re-
search is coordinated with an NSF award to the University of New
Hampshire. Financial and inkind assistance is also provided by the
Water Resources Commission and the Metropolitan District Coin-
mission of the Commonwealth of Massachusetts.

Electron disinfection of municipal sludge is directed primarily at
the. destructionrof pathogenic organisms by the injection into the
sludge of an appropriate dosage of high energy electrons. There is
evidence that other useful effects-improved dewatering character-
istics and breakdown of toxic compounds-are also produced. This
new approach rests on a long background of research with ionizing
radiations, extending over 50 or 60 years, such as X-rays, gamma
rays, from radioactive materials and high-energy electrons.
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Electrons, a basic particle of nature, appear to us as the most
desirable of these. The electron disinfection unit at Boston's Deer
Island, brought into operation in May' 1976, was engineered as an in-
line treatment system capable of delivering a disinfecting (loes to
100,000 gallons of municipal sludge per day. This is on-third of Deer
Island's daily sludge throughput. Deer Island, a primary wastewater
treatment plant processes 300 million gallons of wastewater per aver-
age dry day from Boston and from over a score of surrounding com-
munities.

At the Deer Island facility, the shidge passes over the top of a
,'otating stainless steel drum and is ionized througlhout its volume by
a 'high-energy electron beam which sweeps at high speed back and
forth across the full width of the drum. At the irradiation region the
sludge layer is about 4 feet wide and 2 millimeters thick, moves
througli the scanning electron beam in about five-hundredtls of a
secon(.

During this brief exposure to the disinfecting does, over ten trillion
* energize electrons impinge on each square centimeter of the sludge

surface. As these electrons lose energy in collisions with atoms and
molecules they produce ionization wlich causes powerful disinfecting
and detoxifying effects. The absorbed energy from this dosage raises
the temperature of water about 10 C.

You can see it is very energy effective.
In the electron accelerator used at Deer Island, 60-cycle AC lower

is first transformed into high voltage do power and this high voltage
is then applied to a vacuum tube of special design to accelerate elec-
trons. These are emitted from a hot tungsten filament and are forced
by the electric field toward the positive electrode of the tube.

Each electron thus acquires an energy corresponding to the applied
voltage. The electrons, now moving with nearly the speed of light,
continue into an evacuated chamber where they are swept back and
forth through an angle of 50° like the beam of electrons in a TV tube.
They then emerge as a fanshaped beam from the chamber into air
through a long thin metal window. This curtain of energized electrons
impinges on tie full width of the moving band of sludge a short dis-
tance beneath.

The Deer Island accelerator is supplied on rental to MIT as stand-
ard equipment produced and manufactured by the High Voltage En-
gineering Corp. of Burlington, Mass. The voltage by which the
electrons are accelerated is 850,000 volts, the output electron beam
power is 50 kilowatts, and the conversion efficiency from 60-cycle
input electric power to electron beam output power is close to 85 per-
cent. This electron accelerator is an extremely powerful source of
ionizing energy; it would require 3.,5) million curies of radioactive
cobalt to emit gamma rays with the equivalent ionizing power.

Earlier work which recognized the disinfecting ability of high en-
ergy electrons on salmonella, fecal streptococci, and other pathogenic
bacteria, led to the selection of 400,000 rads, a rad being the unit of
absorbed energy, as an adequate dosage for bacterial disinfection.
This has been confirmed in the high-flow rate Deer Island system.

The effect of high-energy electrons in destroying human pathogenic
viruses in municipal sludge is being investigated in a companion
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study by Prof. T. G. Metcalf of the University of New Hampshire.
Viruses present smaller targets to ionizing radiation than do bacteria,
thus their disinfecting dose for a tenfold reduction is correspondingly
hither. Fortunately the virus content of raw sludge is about 10,000
times lower than its bacterial content.

Using radiation resistant polio II as the test virus, present results
indicate that 400,000 rads are more than sufficient for the viral inac-
tivation of digested sludge though a somewhat higher dosage may be
desirable for raw thickened sludge. The inactivation is not signifi-
cantly affected bythe organic content of the watery medium.

Some pathogenic parasites, such as ova of the ascaris worm, survive
adverse soil conditions for long periods, several years, and can propa-
gate from grazing animals to the human population or transfer
directly from soil or plant to humans. Such infection has been a major
conce rn of public health authorities in Switzerland and Germany.
Parasites and their eggs present relatively large targets to ionizing
radiation and are easily destroyed by the 400,000 rad treatment.

Electron irradiation may have additional beneficial effects for
sludge reuse through the destruction of toxic chemicals. This aspect
of the project is being studied by Dr. Edward W. Merrill, MIT pro-
fessor of chemical engineering.

High pressure liquid chromotography and other analytical methods
are being used to investigate the effect'of electron treatment on pesti-
cides, herbicides, and certain carcinogenic compounds found in
municipal sludge.

For example, PCB dissolved in water to the limits of saturation or
in 0.5 percent soap solution is destroyed by electron irradiation at
dose levels of 400,000 rads.

Electron treatment is not expected to affect the heavy metals con-
tent of municipal sludge though it may diminish the solubility of the
metallic compounds. Federal pressure to remove toxic metals from
industrial effluents before discharging into the community system will
gradually reduce this problem where it exists.

There are studies in progress to determine whether these metals are
hazardous.

T he disinfection of sludge by high-energy electrons can be applied
to wastewater systems at several possible points in the process.

This idea of putting sludge in the ground has been around for hun-
dreds of years. A fast and economic way of doing this has been re-
duced in practice by Prof. James L. Smith of Colorado State College,
who uses a continuous multiple plow-furrow method for getting it
un(ler the soil, where its odor and stabilization is accomplished veryr~apidly. ,This node of application avoids digestion and dewatering costs and

retains the nitrogen nutrient. It relies on electron treatment for dis-
infection and deinfestation, and on natural soil -composting activities
to stabilize the well-distributed solids. The estimated electron disin-
fection cost for sludge with 5 percent solids would be about $17 per
dry ton.

After composting and before application on farmland or packaging
for retail distribution because of the high-solids content this point of
application would require the smallest investment in electron treat-
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ment equipment but would add the costs of dewatering and compost-
ing. The estimated electron disinfection cost would be about $2 per
dry ton.

All of these several modes of application of electron treatment
return municipal sludge to the soil for its substantial and traditional
benefits to soil conditioning and plant growth.

Commercial electron accelerators, aeady developed for industrial
applications, could be applied to sludge treatment modules of both
lower and higher capacity than the Deer Island system. The method
is applicable to sludge produced at various wastewater treatment
points along rivei systems or small communities.

Larger capacities for population areas such as New York, Chicago,
and Los Angeles can be realized by paralleling identical modufes.
This achieves both a desi'able redundancy and aflowance for growth.

The flexibility, safety, absence of radioactivity both in the source
and the treated product, and cotnpactness are attractive features of
the electron approach to sludge disinfection and reuse.

On the basis of the 50-kilowatt modular system at Deer Island, the
capital cost of sludge disinfection by high-energy electron irradiation
is estimated at $450,000 and the annual operating cost at $1801000.
This includes amortization over 20 years, 10 percent, cost of electric
power at 3 percent per kilowatt, and supervision.

These estimates, in 1976 dollars, are based on several assiiii)tions
which I will skip for the moment.

The liquid wastewater residuals disinfectable by, a UNIT syst(lli
equivalent to the Deer Island 100,000-gallon-per-day electron facility
is 153,000 tons per year. The cost to disinfect this watery waste is 85
cents per liquid ton.

As I said before, at 5 percent solid, this would amount to $75 per
dry ton, and 10 percent would be $6.50, and so forth.

In conclusion, I would like to say that the disinfection of municipal
sludge by treatment with high-energy electrons would remove an ini-
portant barrier to its safe utilization on land as a soil conditioner anti
plant nutrient and may prove to be the most adequate nonpolluting
method of treating sludge. Electron disinfection thus opens attractive
alternatives to incineration or deposition on landfills.

The process is cost effective and requires far less energy than any
other method. The prospect that this form of ionizing enem'gy applied
to municipal sludge could safely contribute to the continuing world-
wide need for agricultural fertilizer is one of its added attractions.

Intriguing also is the possibility that such disinfection by electrons
may justify reconsideration of sludge for distribution in ocean waters
as a safe marine nutrient.

Thank you very much for the privilege.
Mr. 3rEAtTX. 'Thank you very much, Dr. Trump.
Mr. Glenn?
Mr. GLE x. Mr. Chairman, I was getting an inferiority complex

this morning listening to all the interpretations of the ISC report and
I am glad to have the chance to explain what we really meant, Many
witnesses ignored the pretreatment of industrial wastes that was
stressed in our report.
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Mr. BREAUX. If you would, I think it might be easier for you. We
have a copy of your testimony, which of course will appear ill the
record.

STATEMENT OF THOMAS R. GLENN, DIRECTOR AND CIIIEF ENGINEER OF TilE
INTERSTATE SANITATION COMMISSION

The Interstate Sanitation Commission is a joint agency of the ,vittes of
New Jersey, New York, and Connecticut with water pollution control respon-
sibilities for a district encompassing the waters of the Greater New York
Metropolitan Area including the Vestern portion of Long Island Sound, the
network of waterways comprising the New York-New Jersey Harbor, the
Hudson River to a point approximately 45 miles north of New York City, and
a strip of territorial sea adjacent to the Metropolitan Area. Further, the
Interstate Sanitation Commission administers an interstate air pollution pro.
gram. We make special mention of this fact because wastes not kept from
sewage streams or industrial, discharges and wastes not pretreated to render
acceptable their toxic and othel' polluting ingredients may enter the atmosphere
or the water, depending on the method of treatment.

The ('oinmission is also concerned with the l)roposed pretreatimet strategies
and standards because of our work in sludge management. Ili 1976. we
completed a two-year study funded by the Environmental Protection Agency.
The imluetus for this work was the need to find appropriate means of disposing
of the vastly increased quantities of sludge resulting from upgra(ling of
sewage and industrial waste treatment pursuant to Public Law 02-500, laws
of the states, and the requirements of the Commission. Under a further E'A
grant, the Commission is presently engaged in pilot plant testing of sludges
to determine the effectiveness of pyrolysis as a method of treatment.

Based on two technical reports as well as studies made by NOAA and ElPA
in ihe ocean disposal site in the New York Bight, the Commission began
preparing a Management Program with pyrolysis, composting, and ocean
d(siosal as the alternatives. On July 24. 1976, the U.S. EPA issued orders to
the municipal plants which were discharging their sludge into the ocean to
phase out all ocean dumping by December 31, 1981. Therefore, this altermutive
was eliminated from our considerations. The Comnmission's Recommended
Management Plan to phase out ocean disl)osal by 1981 was issued il November
1976. The report recommends that, to the extent practicable, sludge be
composted and then spread on public lands as soil conditioner. Sludges not
suitable for such use should be burned in all oxygen deficient atmosphere by
pyrolysis to minimize air pollution and the residues carefully disposed in
landfills. These alternatives depend on a vigorous program of pretreatment of
industrial wastes by all levels of government which was stressed in our Plan.

Because of the assigned subject matter of the Management Plan, concentra-
tion was on sludge emanating from public treatment plants. Similarly, in
discusshimg the ocean dumping problem, the focus was primarily on the
materials which are disposed at the ap;.:oved sites 12 miles offshore or at any
other sites, presunlably some distance from the coast, which may hereafter be
approved. Nevertheless, such sludge is only part of what reaches the marine
environment. The solids from untreated and partially treated sewage (including
the solids from secondary effluents) and combined sewers are discharged not
12 miles or more at sea but adjacent to the Region's shorelines and beaches.
This is a larger quantity of sludge than is barged to sea at the present time.
These solids and the contaminants they contain (toxic substances, including
polychlorinated biphenyls (PC1ls) and a number of heavy metals such as
cadmnium, mercury, lead, and zinc) cause much of the pollution. Much of this
nmterial settles to the bottom of the Harbor and tributary waterways. Some
of this is dredged up to maintain navigation and in connection with other
construction. Since dredge spoil is also deposited at an approved dump site
even (,loser to shore than the sludge disposal site, it makes a substantial
contribution to the condition of the New York Bight and the surrounding area.
Nutrients from the treatment plant effluents as well as sludge discharged
locally contribute to material which eventually has an impact on the ocean
waters.
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Conibiicd 8ewer8 and pretreatment
While we recognize that the strategies now under consideration .-for

pretreatment are intended for a nationwide program, it is necessary to
recognize that a number of our most heavily industrialized and populated
areas (including the Greater New York Metropolitan Area for which the
Interstate Sanitation Commission has particular concern) are served by
conibined sewers. These overflow during and Immediately after rainfall. The
result is to flush raw wastes straight into receiving waters. Indeed, some
regulators spill from time to time even during dry weather flow. In addition
to the raw wastes mentioned above, there are tremendous quantities of solids
accumiilated in the sewers during periods of dry weather which flush into the
rivers and tidal estuaries whenever these combined sewers discharge their
overflows. Such discharges actually amount to as much as 150 percent to 60
l)ercent of sewage and industrial waste solids for the entire year. In these
situations, the only preventive or treatment measures are pretreatment and
source control. Accordingly, in any area where significant quantities of wastes
will not reach the sewage treatment plants, the ability of the secondary or
advanced facility to remove particular kinds of pollutants is an inappropriate
criterion for determining whether pretreatment and source control must be
employe(l. The same standards and requirements should be placed on pretreat-
ment as on direct dischargess of industrial wastes because combined sewers cause

--a large portion of the pollutants to be discharged directly to receiving waters.
Furthermore, this would provide economic equality among competitors.
Sludge aspccts

Pretreatment and source control are especially crucial to the consideration
of how we can handle the increasing amounts of sludge I)elng produced as
secondary treatment requirements are implemented and as some coinunities
go to even more advanced methods. Most of the Nation's sludge has been put
on the hiand for a long time. For the most part, this has been done in landfills
which may be creating long-term toxicity problems for groundwater and soils.
Some of it has been applied to lind with presumed beneficial or at least not
detrimental results. But we are coming to realize that sludges containing more
than acceptable amounts of heavy metals (and possibly other substances)
originating in industrial wastes cannot safely be spread on land. If these
detrimental substances cannot be largely removed from sewage by practicable
and economic treatment methods, the only way to keep them from uureasonal)ly
intensifying the sludge problem is to insist on pretreatment and source control.

The Interstate Sanitation Commission is in an area where the difficulties
are particularly great. Most of the sludge produced by pl)ublicly owned treatment
works in the Greater New York Area have been disposed at sea. With PA's
announced ban on all such disposal by the close of 1981, the content of the
municipal sludges in terms of suitability for the alternative methods of
utilization and disposal becomes of urgent importance.

The ('omnmissiomi's 2976 sludge management report recommends treatment by
Composting and pyrolysis as tile most feasible methods if ocean dumping is
banned. We would like to think that land application will account for most of
the sludge in ways tHat are beneficial to the soil and represent true resource
recovery. But this will require much better quality sludges than we now have
fron all l)ut a very few communities in our area. Less than 8% of the
municlpatl sludges presently barged to sea are suitable for composting and land
application. Given presently known technology, only pretreatment and source
control comprehensively and rigorously required Is likely to achieve the desired
result. Even thoiigh some of the heavy metals come from non-point sources,
we are convinced that time pretreatment of industrial wastes would lower the
sludge toxicity below the maximutn permissible values recommended by USDA
for composting.

In the absence of such a solution within the next few years, and If
commnuniti('s are actually denied the use of the ocean as a disji6oal ground,
the burning of sludge (by far the most expensive alternative) will necessarily
become a principal reliance. This will involve very high capital d utlays which
wvill have to be added to already high costs for sewage treattnent\%plants.

Even for a systein of sludge management which relies on. cineration,
pyrolysis or some other method of combustion, regulation requiring retreatment
and source control for certain components of industrial wastes wil! ie necessary.
Combustion leaves residues which on a dry ton basis are approx rnlately half
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as great as the original sludge. These tonnages must be disposed of. This could
be over 200 dry tons per day of residue in the New York Metropolitan Area
alone. Landfill space Is already limited. These residues contain virtually all of
the heavy metal content and much of the other toxic material present before
treatment.

Regardless of the method of disposal, the objective should be to so order
things that the smallest possible volume of toxic material needs disposal.
Adequate requirements for pretreatment and source control, properly eiiforced,
are the means to accomplish such an objective. The effluent requirements
should be uniform on each pollutant parameter and should not perilnit favored
treatment for one industry over another. The standards to protect the environ-
ment must be based on the l)ollutant and not on the type of industry.

The entire purpose of pollution control is to l)roduce and maintain a(cel)talble
quality for bodies of water. If unacceptable amounts of toxic materials come
into receiving waters, the fact that the source was one kind of establishment
rather than another does not change the occurrence of harmful pollufloit.

None of the alternatives to ocean disposal that the Comnmission recom-
men(led are completely free of environmental problems and, In ad(lition, all
alternatives have much higher economic costs. Ocean disposall on the average
costs alout $30 a dry ton. Comnposting by a county 1111d placing on public lands
(such as parks, golf courses, and along roadways) would have the least eco-
noinic impact since the counties already have front-end loaders, trucks, and
much of the personnel which could also be used for the composting operation.
This Is still estimated to cost approximately $75 per dry ton.

Pyrolysis is estimated to cost from $90 to $160 a dry ton depending upon the
site location, and there is still the problem of residue to ie disposed of In
landfills. Suitable landfill area is becoming more scarce In the New York-
New Jersey Metropolitan Area each year. Because capital cost is assisted by
Federal Construction Grant aid, pyrolysis, which is a capital intensive method,
may be significantly reduced in its burden on local governments. Since It Is
desirable to encourage utilization of sludge of proper quality on the hid, we
have recommended that Congress consider extending sufficient aid to the
composting and land spreading methods to accomplish equalization of the
financial burden on comnintties in comparison with pyrolysis.

The Commission's plan stresses the need of pretreatment if the alternatives
to ocean disposal have any chance of meeting the 1981 date. The lprogress on
the implementation of pretreatment has been nearly nil and the proposed U.S.
EPA options still being debated do not offer any encouragement. In a recent
GAO report, it was pointed out that no Environmental Impact Statements have
been prepared on the two alternatives which we recommended for phasing out
ocean dumping. In haste, we may find that the overall environment will be
damaged more by removal of sludge from the ocean (lue to lack of necessary
pretreatment.

Thank you.

Mr. Bn ux. Thank you very much.
Dr. Epstein, you are next.
Dr. ErSTEiN. Thank you, and after my testimony, I would like to

show you a few slides on the composting project if I may.
Potentially a valuable resource, sewage sludge contains from 40 to

60 percent organic matter, as well as both macronutrients, for exam-
ple nitrogen and phosphorus, and mnicronutrients, for example, zinc
and copper, that are essential for plant growth and development.
Sludge is also valuable as an organic amendment to improve the
physical properties of marginal soils.

Sludge use on land may be limited by the level of contamination
from heavy metals, pathogens, and toxic organic chemicals. There are
two major advantages to any land application system. First, the sys-
tem can be controlled, and second it can be managed to provide maxi-
mum benefits with minimum risks.

In 1971 USDA's Agricultural Research Service at Beltsville ini-
tiated intensive research on land application of sewage sludge. This
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was stimulated by the local need for disposal of the sludge from the
Blue Plains Wastewater Treatment Plant in the District of Columbia.

Assistance from the Maryland Environmental Service and the
Council of Governments in 1972 expanded the research efforts. I
joined the research team in 1972 to study changes in soil physical and
chemical conditions resulting from sewage sludge application to the
land. Because direct application of sludge can present problems with
respect to odors, handling, and application in humid cool climates, we
began to investigate composting.

There are at least three reasons for composting organic wastes such
as sewage sludges. These include (a) abatement of odors through
sludge stabilization; (b) destruction of pathogens by heat generated
during tie composting process; and (c) production of a hygenic
material that can be more easily handled and uniformly applied to
land. Composting is a biological process whereby the organic matter
is decomposed and stabilized and putrescent materials are destroyed.
During decomposition heat is generated which often exceeds 600 C. or
1400 F. Several studies have shown that temperatures exceeding 550
C. for several hours will destroy many of the human disease-causing
organisms, for example, salmonellae bacteria, polio virus, amoebic
dysentery organisms. The final product is peat-like in appearance,
relatively dry, and easy to apply to land with conventional equip-
ment.

In 1973. the Agricultural Research Service of the U.S. Department
of Agriculture at Beltsville, Md., developed a windrow method that
has proved to be suitable for composting digested sludge. This
method, however, was not acceptable for composting undigested
(raw) sludge because of the greater level of malodors associated with
undigested sludges. This same research group has now developed a
method for composting undigested sludges. Presently we are com-
posting in excess of 60 dewatered tons of sludge per day, an amount
equivalent to output from a city of 125,000 persons. This includes the
city of Camden, N.J. The method is widely referred to as the Belts-
ville aerated pile method. In its use, undigested sludge, 22 percent
solids, is ni d with woodchips as a bulking material, and then com-
posted in stationary serated piles for a period of 3 weeks. Other bulk-
ing materials such as paper, leaves, or agricultural residues can be
used in lieu of woodchips. And in reference to the statement made by
New York City that they do not have woodchips, there are sufficient
bulk materials in that city that could be made available to them for
composting. Sufficiently hiigh temperatures are attained (above 60'C
or 140°F) to effectively destroy or reduce most known pathogens.
During composting the pile is blanketed with a layer of screened
cured compost for insulation and odor control. Aerobic composting
conditions are maintained by pulling air through the pile by means
of a vacuum system. The effluent air stream is conducted into a small
pile of screened compost where odorous gases are effectively absorbed.

The finished compost can be used as both a fertilizer and soil con-
ditioner. Large quantities have been used as a to soil substitute by the
National Capitol Park Service and Maryland State Park Service in
land reclamation and development projects. Other uses for the com-
post include stripmine and gravel pit revegetation and reclamation
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projects, turfgrass production, tree nurseries, and the production of
field crops.

Recent research at Beltsville suggests that on a total metal basis,
heavy metals are less available to plants in composted sewage sludges
than they are in uncomposted raw and digested sludges. Ther exact
reason for this is not known but it is the subject of continuing re-
search.

The Beltsville Aerated Pile Method has been adopted by a number
of municipalities, including Bangor, Maine; Durham, N.H.; Camden,
N.J.; and Windsor, Ontario. Several other cities, Stratford, Conn.;
Chicago, Ill.; New York, San Francisco Bay Area, Philadelphia,
Detroit, Milwaukee are either experimenting with the system or mak-
ing plans to do so.

Where sludges and sludge composts are applied to land, steps
should be taken to prevent the accumulation of heavy metals in food
chain crops. In cases where industries are utilizing sanitary sewers to
discharge effluents containing heavy metals, abatement and/or pre-
treatment methods should be implemented.

While it is hoped that such action would be voluntary, regulatory
agencies should exercise their authority to limit the influx of heavy
metals where necessary. Heavy metals in food crops can be minimize
by good soil and crop management practices. For example, mainte-
nance of soil pH near 6.5, proper crop selection, and proper manage-
ment of organic matter can reduce uptake and accumulation.

In addition to agronomic crops, sludge and sludge composts can be
very beneficial for use in the development of parks, reclamation and
revegetation or strip mined lands and gravel pits, and for nursery
use in the production of turfgrass, ornamentals, and trees.

The cost of sludge disposal often exceeds 35 percent of the waste-
water treatment budget for many municipalities. Pressures on mu-
nicipalities to consider low cost land application systems and the
need to protect our land and water resources necessitates additional
research. Some of the research areas that warrant continued research
are:

1. Develop technology and engineering systems for sludge com-
posting to make it more applicable to large municipalities and urban
environments. At the present time our composting system costs about
$35 a clay for a large city, which does not include the dewatering
phase. We feel that with "the development of technology we can re-
duce these costs.

2. Intensify research on pathogen survival, trace elements and
environmentaT pollution. Information is needed on resource utiliza-
tion, heavy metal interaction in crops and soils, nitrogen transforma-
tions, and fate and uptake of organic contaminants. Additional data
is needed on the survival and growth of pathogens in sludge derived
products. These data are necessary in order to formulate proper
guidelines.

3. Increase research on recovery of trace elements. Emphasis
should be placed on recovery at the source rather than cleanup at the
wastewater treatment plant. Consideration should be given to assist-
ing industries in effluent cleanup and resource recovery.
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4. Evaluate the potential of utilizing wastes for biomass produc-
tion as a source of energy. This could possibly be a solution to sludges
which are unsuitable for food production.

Mr. BREAUX. Let us wait until we hear from M.r. Trofe and then
we can look at your slides.

Mr. Trofe?
Mr. TROFE. Yes. At this point I just do not know what to do or

say. I feel like the last man on the totem pole.
Mr. BREAUX. You should be in Congress.
Mr. Tntor,. Well, I am Joseph Trofe, president of J. Trofe & Sons,

Inc., Trofe Incineration, Inc. and Trofe Development, Inc. As gen-
eral contractors, J. Trofe & Sons includes in its activities the installa-
tion of sludge incineration systems throughout the United States.
Recently Trofe Incineration acquired the license to an European de-
vice remarkably efficient in the combustion of municipal solid waste
and sludge. Trofe Incineration is presently funding the installation
of a 50 ton/day pilot plant at its Mount--Laurel, N.J. facility to dem-
onstrate, to those concerned with the serious environmental problems
of sludge and solid waste disposal, not only the solution but also the

-efficient recovery of energy from these resources.
The system of combustion, patented in 1972 is coming into iiicreas-

ing use in Europe. Units that have been in operation for a number of
years have demonstrated ruggedness, reliability, efficiency, simplicity
of operation and virtually no tendency to pollute the air. It is our
intention to show by actual measurement in our pilot plant. that
while the system is burning municipal solid waste or sludge, all air
pollution regulations currently in existence can easily be met with the
most rudimentary of control apparatus. It is our further intention to
demonstrate the energy recovery capabilities. By reducing the com-
bustibles completely to ash we achieve a byproduct, the use of which
has been demonstrated in the construction industry.
. .th . case of burning municipal solid waste it is a simple matter to
recover the metals for further recycling, which will also be demon-
strated.

There is no problem in upscaling the Trofe system to any given
-e...ap ity. Scaling upwards in our approach consists of paralleling

identical modules, which are completely standardized and proven.
We are strongly opposed to the type of approach used in the Balti-

more Landgard System, where on the basis of a 35-ton-per-day proto-
type, a 1,000-ton-per-day plant was constructed. We have 'been in
business long enough to realize the basic fallacy of putting all the
eggs in one basket. With modular approach we achieve complete
system reliability and zero downtime. In addition the modular system
has a flexibility that a single unit of equivalent capacity cannot hope
to achieve. The zero downtime aspect of our approach has important
implications with respect to steady power generation.

We have begun talks with various municipalities and their local
utilities in anticipation of setting up arrangements whereby a mu-
nicipality using our system may sell power generated by the incinera-
tion of their solid waste and/or sludge to a utility. The reactions of
all with whom we have conferred has been enthusiastic. The economic
consideration of their arrangement, conservatively, shows that a
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municipality using our system not only eliminates the disposal cost of
their solid waste and sludge, but also realizes a net income. The ripple
effect on the local tax setup can only be positive and desirable. The
broad implication for our society's financial resources is of consider-
able significance.

Since the development of the system is complete and the modules
are standardized, the physical installation of our system can be com-
pleted in place and operating within 21 months of the go-ahead. As
our logistics improve we expect that the leadtime can be shortened to
9 months under ideal conditions.

The only variations will be those associated with site specifics. In
short, the Trofe Incineration Mount Laurel Pilot installation will
demonstrate a system which:

Burns municipal solid waste and the sludge completely and effi-
ciently.

Recovers energy from its operation.
Complies with all existing air regulations.
Recovers metals.
Produces clean ash for further use.
Mr. BREAUX. Thank you very much, gentlemen, for all your pres-

entations.
Mr. Glenn, regarding the New York situation, I think you said

something to the effect that only about 8 percent, or less than 8 per-
cent of the sewage sludge that is presently being dumped from the
Greater New York Metropolitan Area would be suitable for com-
posting. Bearing in mind that the compost product would be applied
to the land either for agricultural or nonagricultural uses.

What has to be done to the sludge in order to remove the heavy
metals ?

Mr. GLEN.N. Necessary pretreatment, establishing local ordinances,
enforcement of ordinances, back-up enforcement by the States or at
the Federal level if they are going to get it out of the ocean that quick.

It is going to take an effort in all levels of government, on pretreat-
ment to get it accomplished.

Mr. BREAUX. Maybe Dr. Epstein, you can comment on this. Camden
is apparently composting and using it for agricultural purposes. Does
Camden pretreat its sludge to remove heavy metals?

Dr. EPSTmN. They are going to use it in their parks recreation or
highway or disturbed lands.

Mr. BREAUX. Would you caution against the use for agricultural
purposes, of composted sewage sludge which has not been pretreated?

Dr. EPSTEIN. I will have to qualify. There is a limit. We in the
Department of Agriculture have come up with a set of guidelines
limiting the heavy metals, particularly cadmium.

The limit for land application should not exceed 20 to 25 parts per
million cadmium. Camden meets that specification, so does Wash-
inaton, D.C.

11r. BREAUX. Do they use it for agricultural purposes?
Dr. EPSTEIN. For agricultural land.
Mr. BREAUX. What is Camden, N.J. doing as far as pretreatment

is concerned?
Dr. EPSTEIN. They are not. They have relatively low levels of heavy

metals and they are doing some industrial source control.
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Mr. BREAJX. I take it New York City has a more serious heavy
metal problem?

Dr. EPsTEIN. I think around 40 percent of the sewer treatment
plants in New York City can qualify for compost which could go on
as a land application material.

Mr. GLENN. We would not recommend that much until after more
pretreatment. We only recommend two plants at the present time out
of their 12. Dr. Epsteini is only worried about the agriculture; we are
worrying about the groundwater too. I would not like to see some
of the present sludge dumped on land where it could affect the
groundwater.

Mr. BREAUX. Dr. Trump, I take it that your high energy electron
process does not address the problem of the removal of the heavy
metals but rather just the bacteria and pathogenic organisms that are
contained in the sewage sludge?

Dr. TRUMP. That is right. We are, however, now looking at heavy
metals to see whether electron ionization does not compound them or
oxidize them to the point where they are less soluable. This would
make them much less hazardous.

The hazard of metals in soluable form arises from leeching through
to the groundwater thus contaminating the drinking water supply, or
being taken up by food plants. These hazards are greatly lessened if
the metals are in a nonsoluble state.

We plan to examine the effect of electrons or radiation on the
solubility but can make no promises at this point.

Mr. BREAUX. I guess we are faced with a situation where the
technology is not readily -available to remove heavy metals from
sewage sludge which is the residual product of waste water treat-
ment?

-Mr. GLENN. It should be done before discharge into the municipal
system. It should be the same degree of treatment as industry going
direct into a waterway. With combined sewers, the heavy metal solids
get washed out with the next rain. So most of the solids from the in-
dustries do not get the treatment for removable either.

Mr. BREAUX. Is New York doing anything to remove the heavy
metals before they get into the sewage system?

Mr. GLENN. They have requirements for very toxic materials in
some cases. As they told you they even prepared a paper to show why
the housewife was the cause and not the industry.

So they are not, I do not believe, pushing this too strongly.
Mr. BREAUX. We have a serious problem then because we have a

deadline that you gentlemen are all aware of.
Philadelphia and Camden, N.J., say that they are going to imple-

ment landfill and composting alternatives and apparently their sew-
age sludge is of a type that does not contain high levels of heavy
metals, at least to the extent that they are prohibited from landfilling
or allocating to some agricultural use.

But that is not true for the New York area.
Mr. GLENN. No; I am wondering how much testing was done in the

Camden area to come to that conclusion, too.
Because our big problem is trying to find out how much sampling is

enough, because a lot of these wastes are batch dumped-it is also
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according to how long it has been since you sampled, what level you
get when analyzed. If you have had a rain 2 weeks before, it might be
a lesser number than if it has been a month since it rained.

So I think getting this type of data to be sure it meets the USDA
we find is a really difficult job unless you have a lot of snii'pling done
on the sludge.

Dr. EPSTEIN. Mr. Chairman, I would like to address that question
0 because I think there is some very wrong notions here.

First of all, I think it is a wrong notion to consider the use of even
sludge or sludge compost, no matter how good it is, as a major source
of fertilizer for agriculture.

If we took all the sludge generated in the United States, it would
probably not amount to more than 21/2 to 3 percent of the total fer-
tilizer value, used in the U.S.

So we are talking about-an insignificant amount.
We are. talking about a material that can be used particularly in

disturbed areas, strip mines, urban areas e.g. parks, highways, land-
fills that have to be covered in New York and New Jersey, which al-
ready have considerable amount of waste material embedded in them.
All these need grass for top cover, and the compost can be very
effective.

Second, people worry about the metal movement, heavy metal com-
tamination of ground water.

Unless that ground water is awfully close to the surface, metals do
not move through soils very rapidly.

In fact, many are tied up in the soil.
Some metals revert to a rock matrix or part of the soil complex.

Cadmium is a natural element in the soil. In balifornia, where some
of the vegetables and fruit are grown, the soil has a naturally high
cadmium level.o

We have many instances in the United States where these metals
are in the soil and have not contaminated ground water because they
do not move through soil into the ground water.

Then, I want to emphasize two key points that I stressed in the first
sentence.

I said, we can control and manage the systems and these are the key
things.

If you dump something in the ocean, the minute it goes in that
ocean there is no control over what you are doing and you cannot
manage that system.

But if you put it on land, you can manage the system. You do not
have to put in crops which humans or animals have to eat. You can
grow trees, grass and other nonfood crops. You have many options
that are available to you. Soil pH control is an excellent management
tool reducing metal availability to plants.

So, I feel that we do have the potential for use of these materials
but at the same time I urge the pretreatmentt concept, the recovery
of metals by industries. I think the time is going to come when indus-
tries are going to realize that they are dumping very valuable re-
sources into their waste water streams right now.

Mr. BREAUX. What about the material that the Greater New York
metropolitan area is presently ocean dumping?



504

They have proposed to use their sewage sludge as a landfill ma-
terial or as somebody suggested to use it in park areas, but not for
agricultural purposes?

Dr. EPSTEIN. Some of it definitely I would be very comfortable with.
Others I think have very high metal levels. But I definitely believe

the city of New York can reduce those levels.
The city of Chicago has been able to reduce the level of metal in

one of their sewer treatment plants by 50 percent.
If the city of Chicago can do it, I think thd city of New York can

also do it.
Mr. BREAUX. Mr. Trofe, your incineration program, does that do

anything to remove the heavy metals that are in the sewage sludge?
Mr. TROFE. Yes; it does.
It removes all the metals as byproducts.
Mr. HLADUN. Mr. Chairman, may I?
My name is Kenneth Hladun. I am the chief engineer with Trofe

Incineration, Inc.
Our process, and I might remind you that we are from the private

sector, and we are funding our own project, and we are going to
demonstrate these claims that we are going to make today.

Our process is a high temperature incineration process which will
oxidize these heavy metals by and large, and they will end up being
chemically bound for the most part. - -

Mr. BREAUX. How does your process differ from pyrolysis?
Mr. HLADUN. In pyrolysis, you have a thorough degradation, thor-

ough breakdown of tile material as a first stage, and then finally you
either arrive ata gas, which is from point of sale, energy, or you* burn
that gas in the process or some other end use.

Mr. BREAUX. From a cost standpoint, is your incineration competi-
tive with other alternatives?

Mr. HL4ADUN. Our preliminary estimates, and we have applied this
in Delaware County, that will actually be on a 28 percent net return
on investment.

That means that rather than regard this as a dead loss proposition,
there is a potential here to have efficient capital generation.

Mr. BREAUX. What is the byproduct that you end up with?
Mr. HLADUN. We are setting up a-deal, we have to present a full

picture to the municipalities. We are talking to local utilities such as
public service, electric and gas in New Jersey, and we always have
had talks with Atlantic City Electric.

The idea is to set up an administrative procedure, of course a tech-
nical procedure, by which an arrangement could be made, a third
party or a municipality could sell power to the grid, at the going rate.

Power generated, of course, from sludge or municipal solid wastes.
Mr. BREAUX. Mr. Hughes.
Mr. HUGHES. Thank you, Mr. Chairman.
Just to follow up on that just a little bit.
What aTre the quantities of sludge which you have to generate to

make a project feasible?
Mr. ITLADUN. The quantities of sludge, we would have to go on a

dry tonnage bsis because it is the only way I would consider it.
We have to have at least 200 tons a day on a dry basis to have-a net

plus return on investment.
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Mr. HUGHES. 200 tons a day?
Mr. HLADUN. Yes, sir.
If it is pure sludge.
Now, in our scheme, though, we burn municipal solid waste as well

as pretreated sludge.
This is sludge whose water content has been reduced to, say, 40 per-

cent, in that neighborhood.
That can be simultaneously burned with solid waste and there is no

very low net effect from the power generation efficiency. Lowering,
that is.

Mr. HUGHES. What you are saying, in essence, is that you would use
solid waste, the combustible aspect of solid waste, as the energy to
dewater the sludge. Is that what you are saying?

Mr. HLADUN. That is right.There is a two-stage process that we do have, but it is not pyrolysis.
This is incineration.
However, we have a special device that is a common type of device,

it is a heat exchange reactor, in which the gases, after having passed
through our kiln for drying sludge, comes through this heated ex-
change reactor and, by the way, going through the reactor the gases
will reach a temperature of 2,600° Fahrenheit, and that will destroy
any PCB's-

Mr. GLENN. PCB's, but not heavy metals.
Mr. HLADUN. The heavy metals that come through the incineration

process will pass through "the kiln and be sequestered at that point.
After the sludge is dry, they will pass into the incinerator and it

will be sequestered with the ash. If it does not, it will come out with
the sludge kilned.

Mr. GLENN. At that temperature the cadmium will go out the stack.
Mr. HLADUN. That I appreciate, yes.
Mr. HUGHES. What has been your response by companies like At-

lantic City Electric Co.?
Are they concerned that their particular equipment will not be able

to handle the type of gas, perhaps impurities, that would exist?
Mr. HLADUN. We are selling to Atlantic City Electricity and their

concerns, only are the-that we are in step with the grid.
Mr. HUGHES. You would not be selling them the gas?
Mr. HLADUN. No gas at all.
No. The byproduct that we envision is electricity.
Mr. HUGHES. So you actually have generators in combination with

the solid waste and your sludge incineration ?
Mr. HLADUN. That is right, and to go a step further, we would be

operating these types of units around the clock, 24 hours a day, and
as a first approach then, we would be competing With the baseload of
the utilities.

Mr. HUGHES. You indicated that you would have to have at least
200 tons of dry sludge daily.

Mr. HLADUN. That is an economic consideration, not a technical one.
Anything below 200 tons a day you have to start putting money

into the proposition.
Mr. HUGHES. How many tons of solid waste would you have to

have?

94-496-77--33
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Mr. HLADUN. 500 tons a day is our break-even point.
But I have to point out to you that my economics were based at the

rate of 21/2 cents a kilowatt-hour and the rates do fluctuate almost by
the minute, and sometimes they have a mean value as high as 4.2.

Mr. HUGHES. Call you give us some idea of the waste coming from
a municipality like Camden?

Mr. HLADIJN. They are on the borderline.
After amortizing, by the way.
Mr. HuomHs. I know that must be over my time.
But I would like to find out about compost also.
I understand that you have experimented with other types of bulk

material, leaves and other things besides wood chips.
Do you have any results at this time, experimentation from other

types of bulk?
Mr. HLADUN. Yes.
Dr. EPSTEIN. Yes, in fact we just finished an experiment today.

EPA region II requested that we look into the use of shredded wood
that came from piling and driftwood from the harbor as a bulking
material.

It is my understanding that several million tons of this are avail-
able to the city of New York. The compost pile was completed and
it will be taken down tomorrow. Temperatures were excellent and I
do not see any problem with that product.

Another material which we have tested-and it looks very favor-
able for cities-is automobile fluff, the shredded fabric and foam that
is in the automobile after the metal has been removed.

This looks like another excellent potential material for a city. A
third bulking material is the light air classified fraction that is ob-
tained from a resource recovery plant. It consists primarily of paper
but also of some light plastic. At the present time we are composting
material that comes from Baltimore County, Md.

Mr. HUGHES. What negative aspects, aside from the heavy metal
that is apparently present, do you see as a result of your studies of
compost material?

Dr. EPsTEIN. No negative aspects whatever.
As far as the technology is concerned it does require more land

than, say, an incinerator or pyrolysis plant.
But the technology we have developed in only 2 years is, at the

present tifne, very easily adaptable to medium-sized cities of up to a
quarter of a million or half a million people.

The biggest sludge operation will probably be in Oxon Cove.
Mr, HUGHES. Where is that?
Dr. EPsTEn. Oxon Cove is in Washington, D.C. It will take care of

all the sludge from the city of Washington, D.C., and parts of 'Mary-
land and Virginia.

The Blue Plains waste water treatment plant is in the process of
designing the facility and it should be on line probably within a year
and a half. It will compost between 600 to 800 dewatered tons of
sludge from the population of about 2 million people.

This is in the planning stage right now.
Mr. HUGHES. Thank you.
Thank you, Mr. Chairman.



507

Mr. BREAUX. Mr. Forsythe.
Mr. FORSYTHE. Thank you, Mr. Chairman.
Dr. Trump, are you satisfied with Dr. Epstein's analysis of the

pathogens in this composting process?
Dr. TRUMP. I was interested to know that he plans to do further

studies on the efficacy of disinfection by composting.
. No doubt, if it gets up to 600 Centigrade or higher, it will knock
out most or all of the pathogens.

The problem, however, is to do that reliably over a long period of
time and to do it on every part of the pile. It any part remains con-
taminated, since the compost is a wonderful nutrient for organisms,
the pathogens can regrow. I can see problems in obtaining sufficiently
reliable disinfection by composting to satisfy the public health au-
thorities someday.

That, I think, Is the advantage of radiating with electrons.
It is ultimately a more reliable process.
It is not weather-dependent or temperature-dependent.
It treats every little bit of the sludge as it passes through an elec-

tron stream. On the other hand I would agree that composting sta-
bilizes the sludge and makes it a very desirable and rather satisfactory
material. It does reduce the pathogen account and I wish it did
this more reliably. Perhaps Dr. Elliot does, too, and perhaps he will
find a way of accomplishing that.

Mr. FORSYTHE. Do you suggest that this should be part of the sec-
ondary treatment so that we have eliminated the pathogen problem
before we get to the sludge cycle or do we have a problem there?

Dr. TRUMP. Yes, I think so.
One of the nice things about electron disinfection, if you are not

satisfied with the pathos n control by composting, you can apply
electrons afterward at rat ter little additional cost.

The reason that the co, t becomes low is that composted sludge is
usually up to 60 or 50 percent solids.

There is very little water to be irradiated so the cost of a dry ton
is very low.

Mr. FORSrHE. You radiate after?
Dr. TRUMP. Yes. I would radiate after composting because all the

nice work in composting and all we have to do now is to insure that
it has been disinfected.

Mr. FoRsYTHE. You discuss PCB's specifically.
As I have understood, it is a very difficult compound to eliminate

from our environment.
But I recall your testimony, you thought you neutralized PCB's in

radiation process, right?
Dr. TRUMP. Yes.
PCB is a chemical compound which was used by various-industries

as a noncombustible dielectric in transformers and condensers. It has
gotten into the environment and its toxicity has now been demon-
strated both on animals and on humans.

It is quite serious and EPA has required its removal from con-
taminated environments.

How to do this is still a subject of debate.
At MIT we are just in the model phase of study and have found

that a saturated solution of PCB's in water is destroyed by a small
electron dose, only 10,000 rads.
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Plit PCB is a fat-.-seking chemical; it gets into the fat of living
systems. When we irradiate PCB dissolved in a fat or oil it takes a
very high dose to knock it out..

That is why I mentioned the soap solution, sludge has about half a
percent of oilor fat in it,

Mr. FORSrrTw. in essence, are we repeating the same process, the
same chain to take care of it without, again, completely eliminating
the pathogens and PCB's?

Dr. Trtr. Yes. The act of killing the microorganisms would also
take care of the toxic chemicals.

Mr. FoRsirnr,. I would lile to give l)r. Epstein a chance at this one.
Dr. EVSri,. Mr. Forsythe, regarding PCB's, in most sewage

sludges the levels of PCB's is extremely low.
A study by the Michigan Water Research Commission showed that

levels of I'C11 are under one part lr million.
They did find one city was as high as 352 parts per million, which is

in the Washington, D.C., sludge, the level was 0.24 parts per mil-
lion. So extremely low levels are generally present in most sludges.

Mr. FoRsyTri.. Here we have kepone.
Dr. ErsT.iNx,. Yes; but kepone was introduced in very large quanti-

ties and this is a specific pollution problem. Any city could have a
specific pollution problem.

Mr. FORSYTHE. Is there any similarity between PCB and kepone.
these toxic chemicals that have gotten into the environment?

)o they concern you in the composting cycle?
)r. EPs sTN. At, high levels we are concerned.

The Food and Drug Administration has a limit, to what they con-
sider acceptable levels of PCB for food and for growing plants, and
we subscribe very strongly to this limit.

Fortunately. the level of organic chemicals in most sludges from
domestic sources and from cities which do not, have chemical pollu-
tion. is low.

Mr. FORSY E. You feel more comfortable if you had Dr. Trump's
laser in your cycle?

Dr. IS TEIN. Yes; we did endorse that, system because I think, as
Dr. Trump pointed out, there is always a problem of regrowth of
organisms, even if you reduced them in numbers. There is a potential
for regrowth of (eftain organisms by environmental contamination.

If the material is to be bagged or sold for home consumption, we
definitely fee] it should be treated f urther.

Mr. Fbois-i'rHTE. Mr. Glenn, on this whole treatment situation.
You. I think, came down pretty solidly that this is one of the areas

that we have not touched on that we really have to.
How does this get into tlis runoff problem, these various other

proh- ,ifs that have been poi nted out by Mr. Low?
So we retreat all industrial wastes, so we mandate that.
I get tle feeling that we still are not getting at more than half the

!i-oblent.
Mr. Gl4ENx. We are certain flat the levels wold drop way below

the SJ)A's requirenjent and I think that it will happen once they
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face up to pretreatment rather than think of all the excuses why they
cannot Let started.

Mr. o RSYTIE. Basically
Mr. GLENN.. This is not just New York City: all levels of govern-

ment need to be told to proceed. If we (1o not, get the pret,'eatment
done and you keel) insisting to get toxic materials out by 1981, you
are going to have a worse problem than you have up there now. A lot
of the toxic material was being taken out, 106 miles and they phased
it out and it is now going in the Rariton River, and I do not think
this is a good alternative.

You have to be careful that there is a better alternative than ocean
dumping. As I have pointed out. I think there should be environment
in)act statements prel)ared onl the alternative to )e sure that it is
going to be better lhan leaving it in the ocean.

Mr. FORSYTIE. I think so far as you and your two colleagues, your
testimony has been very, very good an(1 informative. But I'd like to
take a moment to a(ldress my constituent from New Jersey, Mr. Trofe.

Just to expand on what'has been brought out so far. and to just
l)erhal)s kind of sum ulp, as I understand your job, you have an eco-
nomically viable operation that, gives sufli(:ient quantity of-it can be
converted into electric power and return on total investment can be
realized by municipalities.

In fact, the-the cogeneration. You can get it into the owner . -be-
cause of our energy prol)len, is that an accurate summation of what
you are talking about?

Mr. TROFE. Yes.
Mr. BrEAUX. Thank you, Mr. Forsythe.
I have just one other'question.
Knowing all the facts and the situation as it is, regarding New

York metropolitan area. do you think the ocean dumping of sewage
sludge in that area will be leased out by )ecember 31, 1981?

Mr. GLENN. I would say if we (10 not push l)retreatment, I hope- we
do not get it out )y 1981. or we are going to be in a worse condition
environmentally than we are at the present time in the oceans.

Mr. B]REAUX.'DO Vyou think that looking at the state of the art and
where we are, that ve have made enough progess to each tiat point

in 1981 ?

Mr. GLExNN. We can.
But if we do not face the l)asic requirement that we thought was

clear in the report, until I heard testimony today, if we do not get
i)usy on pretreatment, you should forget alternatives to ocean disposal
unless you want to cause a bigger problem.

Mr. 3REAUX. Genitlemen, the committee would like to thank you for
being here today and for your testimony and suggestions as to some
of tlhe alternatives we ought to be considering.

The subcommittee will be having additional oversight hearings on
the ocean dumping pirograi and with that, we will be adjourned until
-oh, we have the slides.

I forgot. doctor.
Is it on the composting program?
Dr. EPSTEEX. If you want to watch.



510

Mr. BREAUX. You are in the Washington area. Rather than to have
three members review the slides, perhaps at our next oversi ht hear-
ings we could call you in so that as many members as possible could
view the slides.

With that, the committee will stand adjourned until further call of
the Chair.

[The following was submitted for inclusion in the printed record:]
NATIONAL WILDLIFE FEDERATION,

Washington, D.C., June 24, 1977.
Re Information Requested for Inclusion in the Record of the Ocean Dumping

Oversight Hearings Held on June 15, 1977.
Hon. JoiiN BREAUX,
Chairnutn, Subcommittee on Oceanography, Comm ittee on Merchant Marine and

Fisheries, House of Reprcsentative8, Washington, D.C.
DEAR MR. CIIAIRMAN: Our letter of June 10, transmitting three documents

relevant to the- subject of the June 15 oversight hearing, represented a partial
response to your June 7, 1977, letter requesting the views of the National
Wildlife Federation ("NWF"). The present letter and the accompanying
documents represent the balance of our response. Again, please feel free if you
wish to include any or all of these materials in the hearing record.

Your letter requested our comments on three specific issues. The issues, and
our comments, follow:

Issue 1: "The legality of EPA issuing interim permits."
Comment: As set forth in § 220.3(d) of EPA's revised ocean dumping

regulations, 42 Fed. Reg. 2461, 2470 (Jan. 11, 1977), so-called "interim permits"
are available for the dumping of "materials which are not in compliance with
the environmental Impact criteria of Subpart B of Part 227, or which would
cause substantial adverse effects as determined in accordance with the criteria
of Subparts D or E of Part 227 or for which an ocean disposal site has not
been designated on other than an Interim basis pursuant to Part 228 of this
Subchapter H. . . 2" Since, under the Marine Protection, Research, and
Sanctuaries Act ("'MPRSA"), no reference is made to interim permits, the
only ocean dumping which is authorized is dumping which "will not" cause
unreasonable degradation or endangerment of the marine environment or
human health (§ 102(a)), and the ocean dumping criteria constitute the basis
for determining whether unreasonable degradation or endangerment will occur,
a permit scheme which authorizes dumping despite lack of compliance with the
ocean dumping criteria (and, therefore, without any assurance that unreason-
able degradation and endangerment will be avoided) would appear to be
inconsistent with the letter and spirit of the MPRSA.

The preamble to the revised ocean dumping regulations and criteria seeks to
Justify the legality of "interim permits," as follows (42 Federal Register at
2462-3) :

"Interim permits are not illegal under the Act, since they do not authorize
dumping which would 'unreasonably' degrade or endanger the marine environ-
ment. The Act lists need for ocean dumping as one factor to be considered in
issuing permits. The 'need factor' has outweighed other considerations due to
the lack of alternative methods of disposal and technology necessary to meet
*,nvironmental criteria. The need factor is largely a matter of time, and Interim
permits have been issued in order to give dumpers sufficient time to develop
alternatives or to comply with environmental criteria."

NWF acknowledges that 2 of the 9 evaluation factors set forth in section
102(a) of the MPRSA for incorporation into the ocean dumping criteria relate
to the need for and availability of alternatives to ocean dumping. Hence, we
agree with EPA that'the need for ocean dumping is "onp factor to be considered
in issuing permits," and that considerations of "need" may in some cases
transform what would otherwise be "unreasonable" degradation and endanger-
ment Into "reasonable" degradation and endangerment. We strongly disagree,
however, that It is lawful to establish a blanket interim permit system which
universally authorizes dumping on the basis of assumed "need" where the
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dumping violates environmental protection criteria, and irrespective of the
damage which such dumping might cause. Need is one factor to consider. It is
part of a statutorily-mandated balancing process, which authorizes ocean
(lumping only after a careful weighing of environmental impact factors against
need factors. To establish an across-the-board "interim permit" system which
authorizes ocean dumping based upon need without regard to environmental
impact, strikes us as clearly illegal.

Issue 2: "The sources of funds available to the three municipalities to assist
with the development and implementation of alternatives to the ocean dumping
of sewage sludge as provided under other Federal programs and the possible
biases toward particular alternatives resulting from regulatory constraints."

Comment: Land-based alternative to the ocean dumping of sewage sludge
would in general, unlike the situation for ocean dumping itself, be eligible for
75 percent federal funding, pursuant to section 201 of P.L. 92-500. Except for
Philadelphia, we do not have detailed information on how the remaining 25
percent would be financed, although we assume that Camden and New York
City, like Philadelphia, pay for sewage treatment and disposal through a self-
sustaining system of sewer charges and fees. In the case of Philadelphia, the
accompanying EXHIBIT 1, entitled "Cost Increment to Customers if Land
Disposal is Adopted" (prepared by the City of Philadelphia as "Exhibit 81" in
the sewage sludge adjudicatory hearing convened hy EPA in May of 1975),
shows that the implementation of a "land disposal" alternative as developed
by one of the City's own consultants--even if totally financed by the City
without any federal or state participation-would only increase the cost to
the City's average residential and commercial sewer customer by $11.54 per
year (probably a maximum), or a little over 30 a day, M%, compared with
current ocean dumping practices. (Estimates include both amortization and
operation and maintenance costs).

Turning to the question of federal financial support for land-based methods
of sewage sludge disposal, let us consider land application of sludge In a system
designed to encourage beneficial utilization of the sludge's soil conditioning and
nutrient properties (e.g., to promote sod production or to revegetate and
rehabilitate barren strip-mined lands). EPA 'Program Guidance Memorandum
No. 67," on "Eligibility of Land Acquisition Costs for the Ultimate Disposal of
Residues from Wastewater Treatment Processes (April 2, 1976)," specifies that,
"The cost of purchasing land for ultimate disposal of residues from wastewater
treatment is allowable for Federal grant assistance." A copy of PGM 67 is
appended as exhibit 2. A subsequent Program Requirements Memorandum (No.
77-5, Dec. 15, 1976). also permits the use of grant funds for acquisition of
land by lease or easement "where cost effective."

There are, nevertheless, strong biases against land application of sewage
sludge. One such bias is that of the sanitary engineer who is accustomed to the
more "conventional" methods of sludge disposal; namely, ocean dumping,
incineration, and landfill disposal. Such engineers have difficulty adjusting to
"Innovative" technologies (even when they date back to the ancient Chinese),
especially when the technologies are essentially "non-structural," non-hardware-
oriented. The other, more serious and less tolerable, bias inheres in EPA's own
construction grants regulations, policies, and guidelines. It is less tolerable
because it runs counter to the intent of Congress as set forth in section 201
and elsewhere of P.L. 92-500.

Examples of EPA policies which operate to discourage land application of
sewage sludge are:

(1) Program Requirements Memoranda which exclude from grant eligibility
the acquisition cost of land utilized for sludge storage, even where such storage
Is a necessary feature of an otherwise grant-eligible land application system.

(2) A Program Requirements Memorandum which stipulates that land used
for both sludge disposal and reclamation Is grant-eligible only to the extent of
the most cost-effective disposal method.

(3) Cost-Effectiveness Guidelines which fail to require the costs of effective
sludge management to be included in estimates of sewage treatment costs.

(4) Cost-Effectiveness Guidelines which require a grantee, in preparing a
cost-effectiveness analysis, to list the salvage value of treated land as its value
at the time the analysis is performed, rather than the value at the end of the
project design life, even where land enhancement and rehabilitation are among
the objectives of the land application project.
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(5) A Program Guidance Memorandum which limits the grant-eligibility of
land acquired for application of sludge only to instances In which disposal by
other means Is less cost-effective or unavailable.

For docunentation of these biases and for recommended remedial measures.
we append as EXHIBITS 3 and 4, respectively, an undated memorandum on
"Adequacy of EPA Sewage Treatment Construction Grant Program in Proinot-
lig Land Application of Sewage Effluents and Sludges," completed -late this
Spring by Mr. John Lishnian, and a June 17, 1977 letter to Mr. Tom Jorling of
EPA by Messrs. Kenneth S. Kamlet and Robert J. Golten, of NWF.

Issue 3: -Any thoughts you may have pertaining to the phase-out strategies
adopted by Camden, Philadelphia, and New York and the relative Impacts
these alternatives will have on the general environment as compared with the
harmful effects of ocean dumping. One particular concern of mine is the
relative stringency of Federal Regulations covering the various sectors of our
environment. Specifically, the regulatory treatment of ocean outfalls (which
(,oie under the purview of Public Law 92-500) vis a vis ocean dumping."

Comment: Virtually and intelligently designed land-based method of sludge
management or disposal wouhl i)e preferable to ocean dumping in terms of
relative impacts on the general environment, in the following descending order
of preference: 1. controlled land application, 2. pyrolysis (thermal degradation
Iln1der low-oxygen conditions), 3. Incineration, 4. landfill, and 5. ocean disposal
(dumping and outfall discharge).

The acceptability of land application obviously depends on the availability of
suitable land, the characteristics of the sludge employed, the application rate.
the nature of the vegetation grown, and other factors. Land application must
le conducted so as to minimize the leaching of contaminants Into the underlying
groumidwater, the runoff of contaminants into surrounding surface waters, and
the spread of contaminants through the food chain by incorporation into edible
plant parts. It must also be carried In a manner designed to limit or avoid
the aerial spread of potentially harmful microorganisms, to avoid the emission
of unpleasant odors, and to avoid the attraction of insects. Techniques exist
and have been successfully employed for meeting all of these requirements.

Ili general, as discussed in greater detail lin the paper entitled, "Sewaige
Sludge-By Any Other Name, Would It Smell As Foul," which I transmitted
to you with my letter of June 10, the land application of sewage sludge ha1s,
in general, the following advantages over sewage sludge ocean dumping:

1. If a problem should arise, it Is more easily contained, analyzed and
remedied on land than in the ocean.

2. The ecosystem dynamics of terrestrial systems are more easily controlled
and predicted than for ocean systems.

3. Al adequate environmental monitoring strategy for tracking the fate of
potential environmental contaminants is more feasibly and less expensively
developed omi land than in the ocean.

4. It is a lot easier to localize sludge dumping at a land site than at. an
ocean site; short-dumping is not a problem on land.

5. There is much less potential for high degrees of biological accumulation
of viruses, l)acteria, and chemicals by organisms in the human food chain oil
land then in the ocean.

6. Chlorinated hydrocarbons (e.g.. Kepone, DDT, l'CB's) may be more sus-
ceptible to microbial degradation in a soil than iy an ocean environment.

7. Physical, (hemi(al, and biological processes (liffer siufficiently between land
and ocean, that the potential for exposure of mai to contaminants in the food
chain Is far less on land than in the ocean.

8. Terrestrial organisms are generally more adaptable to and tolerant of
environmental changes than their counterparts iIn the open ocean.

1). Sewage sludge has many values as a resource which can be recovered on
land, but not in the ocean.

Exhibit 5, "Deep-Sixing Wastes: Disaster at Sea" (which appeared In the
Aug. 2, 1975 issue of Environmental Action), ad exhibit 6. "Ocean Dumnping:
IPhiladelphia's Story" (which appeared il the O(ctober 1975 issue of Environ-
mental Science & Technology) discuss some of these factors in the context of
the City of Philadelphia's ocean dumping practices.

Finally, with respect to the relative stringency of Federal regulations
governing ocean outfalls versus ocean dumping (which is not a factor in
connection with the quest by Philadelphia, Camden and New York City for



513

alternatives to the ocean dumping of sewage sludge), we append as EXHIBIT
7 a June 14, 1977 letter to Mr. Tom Jorling of EPA communicating NWF's
concerns regarding EPA's lax to non-existent implementation of the ocean
outfall provision (section 403) of P.L. 92-500. Despite the congressional intent
(as reflected In the Senate Commerce Committee report on the MPRSA, and the
Semite Public Works Committee report on P.L. 92-500) that section 403 and
the MPCRSA be administered compatibly, EPA has conspicuously failed to
carry out Its section 403 responsibilities in a manner even approaching its
implementation of the MPIRSA (not that tile latter lifts always been unassail-
able, by any means). In fact, in contemptuous disregard of section 403, EPA on

* January 11, 1977, actually revoked its regulations applicable to ocean outfalls
(which had been in effect since October 1973, although widely disregarded)
without putting anything in their place. As a consequence, the country has
been totally without ocean discharge regulations for the past 1S. months.

Additional Comment: Before concluding this letter, we wish to briefly com-
nient omi an ocean dumping bill presently before the Congress, tile "Hughes
amenldmellnt".

The liughes amendment, as ilcorporated in H.R. 4297, would require the
EPA Administrator to "end the dumping of sewage into ocean waters . . . as
soo as possible after the (late of enactment of this section, but in no case may
the Administrator issue any permit, or any renewal thereof . . . which
authorizes any such dumping after )ecember 31, 1981." "Sewage sludge" is
detined for these purposes to be limited to sludge "which may unreasonably
degrade or e(ldanger human health, welfare, amenities, or the miarine environ-
ment, ecological systems. or economic potentialities."

NWF fully supports tihe intent of this amendment, based on ins firm belief
(us documented in the May 11. 1976 statement and the June 27, 1975 brief
traismitted with our letter of T1une 10, 1977) that, barring major unforeseen
"Acts of God," there is i reason why alternatives to the ocean dumping of
sewage sludge cannot be readily implemented prior to the end of 1981. And,
despite the fact that current EPA policy, as expressed in its revised o(ean
duniping regulations (§ 220.3(d)). and in the form of coilditions to all of its
extant oceai dumping permits to milunicipalities, already requires an end-of-1981
phase-out of sludge dumping, administrative policies can be changed far more
easily than statutory requirements. Incorporation of the end-of-1981 phase-out
(Ieadline Into the statute Is anl express requirement would, thus, increase the
likelihood that the deadline will be met-both by reducing the probability that
EPA will relax Its administrative reqluireinellts, andI by re(ilcllg the expecta-
tions of the concerned municipalities that if worse comes to worst they can
count o1 EPA to extend their deadlines.

If necessary (and if deemed desirable by the Committee), the Committee and
the Congress mayinmy wish to consider the following alternative language to tak,
the place of section 4 in the existing bill (italic reflects changes in the present
bill) :

"The Administrator shall etld the ocean dumping of sewage sludge which i.q
not in full compliance with the criteria established pursuant to Section .102(a)
as soon as possible, but im no case may the Administrator issue any permit, or
-any renewal thereof which authorizes any such dumping after December 31,
1981: provided, howvcrer, that no person shall be subject to civil or criminal
liability for the ocean dumping of sewage sludge after December 31, 1981, to the
crtcitt that such dumping is unavoidable despite the best efforts of the sludge
g'cwJrator to comply with the 1981 deadline, and the sludge generator had
dcrloptd and was diligently implementing as of April 23, 1978, an implementa.
tion s.hcdule adequate to allow phasing out of ocean dumping by December 31,
1981, at the latest."

This language is based upon: tile second sentence of section 102(a) of the
MIPRSA; section 105(h) of the MPRSA; and § 220.3(d) of the revised EPA
ocean dumping regulations. I would be happy to discuss with you or your staff
in greater detail the specific rationale for each aspect of the above proposal.

We greatly appreciate this opportunity to communicate these views to the
Conimit tee.

Sincerely,
KExNETH S. KAMLET, Counsel.
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ExnrBDT I
COST INCREMENT TO CUSTOMERS IF LAND DISPOSAL 7S ADOPTED

Present costs-Ocean disposal:
1. Amortization..... . . . . . . . . ..-------------------------------------------------------- $504, 000
2. Operations and maintenance ------------------------------------------------------------- 2, 430, 000

Total ---------------------------------------------------------------------------- 2,934, 000

Sea Land
dispersal dispersal

Land dispersal cost factors (based on table 10, Ballotti statement):
1. Amortization____ __---- -------------- $12.88 $85.08
2. Operation and maintenance ----------------------------------------------- 20.12 39.98

Total ------------------------------------------------------------------ 33.00 124.06

Factor ---------------------------------------------------------------- 1 3.8
I Average Costs of Plow-In, Trenching, Spread and Incorporate, and Composting.

Land dispersal cost increment:
1. Present cost times factor ...........................................................................
2. $2,934 000 times 3,8 ------------------------------------------------------------------ $11, 149, 000

Less: Present costs .-------------..-----------------.--------------------------------- 2, 934, 000

Total Increment -------------------------------------------------- 8 215,000
Portion allocated to residential and commercial (68.8 percent) ------------------------------------- 5,652 000
Cost per account (490,000 accounts) --------------------------------------------------------------- 11.54
Current bill ..................-------- -------------------------------------------------------- 36. 34

Percent increase ------------------------------------------------------------------------------ 31.8

DOCUMENTATION
Present costs:

1. $8,000,000 value at 6.3 percent per year.
2. fiscal 1973 cost accounting (460,000), dredge OP (50,000), dredge rental (150,000), barging (1,365,000) monitoring

and engineering (335,000), analytical (70,000).
Allocation- Percent residential and commercial and number 'of accounts from Black' Veatch Revenue and cost

report.
Current billing based on 10,200 ft 3 water use from B. & V. revenue and cost report.

ExHIBIT 2

U.S. ENVIRONMENTAL PROTECTION AGENCY, -
Wa8hington, D.C., April 2, 1976.

Subject : Eligibility of Land Acquisition Costs for the Ultimate Disposal of
Residues from Wastewater Treatment Processes.

From: John T. Rhett, I)eputy Assistant Administrator -for Water Program
Operations (WH-546).

To : Regional Administrators.
Attention : Water Division Directors.

I. PURPOSE

This memorandum provides guidance on the interpretation of Section 35.940.3
of the construction grant regulations (40 CFR Part 35) relative to the eligibility
of the cost of land required for the ultimate disposal of residues resulting from
wastewater treatment.

II. BACKGROUND D

Program Guidance Memorandum No. 49 covers the eligibility of land acquisi-
tion cost for land treatment processes and refers to the future distribution of
this guidance on the eligibility of land costs for ultimate disposal of residues.

III. POLICY
4. Allowable co8ts

The cost of purchasing land for ultimate disposal of residues from wastewater
treatment is allowable for Federal grant assistance. Ultimate disposal of
residual wastes from wastewater treatment includes disposal of sludges, ashes,
grit or other residues by ineans of depositing such materials in land fill sites.

Proposals to acquire land for spreading sludge may be approved if the
grantee demonstrates to the satisfaction of the Regional Administrator that
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the primary purpose of the acquisition is disposal of such residues, and disposal
by other means set out in B.2.b. of this guidance is less cost-effective or not-
available.

Any land areas to be purchased for land spreading, except for buffer zones,
must be fully utilized for that purpose. Land requirements for the spreading
of sludge shall be kept to an absolute minimum determined on the basis of the
maximum sludge application rate commensurate with ensuring that ground
and surface waters are protected and, in addition for agricultural lands, that
cropland resources are protected and harmful contaminants are not accumulated
in the human food chain. Land acquisition costs for land areas with application
rates below 10 dry tone per acre per year will, in general, not be allowable,
although the Regional Administrator may grant a variance for a larger land
area (with a lower sludge application rate) on a case-by-case basis where more
cost-effective.

The cost of land required for land fill or land spreading, irregularities in
spray patterns, reasonable buffering, dikes and drainage ditches for surface
runoff control, groundwater protection measures, and similar uses is allowable.
'Where a purpose of a project is to improve or reclaim land as well as to

dispose of residual wastes, costs may be eligible for an amount not to exceed
the cost of the most cost-effective single purpose method of disposal of the
residual wastes as determined in accordance with this guidance.

Where land is to be used for disposal of both residues from municipal
wastewater treatment and other wastes, only the land cost properly allocable
to disposal of municipal wastewater treatment residues is allowable. One
example of such cost allocation would be division of costs between municipal
waste treatment residues and other municipal solid wastes based on their
relative dry weight proportions. If the dry weight of the treatment residues
handled at the joint disposal site is less than twenty-five (25) percent of the
dry weight of all the wastes to be disposed of in the land fill, no land acquisition
costs for treatment residues will be allowed.

While not exclusive, the cost of land for the following uses is not allowable
excel)t where such land is also necessary for eligible residual waste manage-
nient uses as listed above.

1. Sites for placement of buildings, equipment, facilities and sludge conveyance
measures including pipelines, and access roads.

2. Sludge storage basins or other temporary storage facilities, sludge drying
beds, waste stabilization ponds and evaporation ponds.

The cost of leasing land or of obtaining use of land under contract for
residue disposal or utilization is not allowable.
B. Cost effectiveness analysis

1. Factors to be considered
The facility plan for the overall waste treatment system must include a

cost-effectiveness analysis of residual waste management alternatives. The
choice of a residual waste management method is to be based on comparison of
overall waste treatment system alternatives recognizing the close interrelation-
ships- between those facilities comprising the residual waste management
subsystem and the remainder of the overall waste treatment system.

The residual waste management subsystem includes the facilities, manage-
ment practices and lands required ultimately to assimilate residual wastes into
land or air media, beginning with the grit, raw sludges and other residues
obtained directly from wastewater treatment processes. To aid in screening
residual waste management subsystems, the costs and non-monetary factors
for such subsystems may be compared on a preliminary basis for each waste-
water treatment process option. Alternatives which seem feasible on the basis
of the preliminary comparison should be analyzed in detail.

The cost-effectiveness analysis of residual waste management options is to
include consideration of tile following factors, with the amount and level of
detail commensurate with local conditions, the number of feasible options
available, and the complexity, size and nature of-the proposed waste treatment
system :

(a) Relations of wastewater treatment process option to volume and char-
acteristics of sludges and residues produced.

(b) Conditioning, stabilization or pre-application treatment for the disposal
or utilization option.

(e) Alternatives for landfill or land spreading site location and for conveyance
to sites.
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(d) Sludge storage requirements.
(e) Market for free haul or sale of processed sludge and expected net revenues

f rom sales.
(/) Option of contract payments for hauling and disposal of processed sludge.
(g) Land fill management procedures.
(h) Land application method and rates and resultant area required as de-termined by soils, climate and other site characteristics.
(i) Options for obtaining necessary land management rights.
Q) Necessary provisions for and costs of relocating persons, households andbusinesses,
(k) Net revenues from sale of crops, forest products and livestock produced byland acquired for sludge application.
(1) Environmental effects including impacts on air and water quality and

nest hetics.
(i) Odor control measures necessary for land fill or land spreading site.
(n) Ground wafer protection measures.
(0) Surface runoff control mi-easures.
(p) Other public health measures.
(q) Energy requirements and potential recovery facilities.
2. Npccial co nsiderations for land manager en t options
(a) Arrangements for land inmagememit must be made to assure operationover at least a 10 year period, but ordinarily not more than 20 years, to protectInvestments ill facilities a 111d equipment for disposal or utilization of residual

wastes.
Ib) TPhe following alternmtives must be considered prior to recommendingoutright purchase of land for land spreading of sludge or other residues:

Sale or free haul of processed sludge or residues for use by others.'ontractual payment for hauling processed sludge or residues for use by
others.

contract t with landowners for rights to levell) land spreading site 1111dto apply sludges, pref'erably with either or both tasks to le performed byMVlers.

Leasing of land spreadilig site,. preferably providing for site development
or opera tions by owners.

],and fill
(r) The cost-effectiveness amlysis should give special attention to the alterna-tives of sale, free-haul or contractual payment to haul which result in Ibeneicialuses of sludge. These alternatives help achieve the wastewater treatmentobjectives without requiring tit( treatment authority -to undertake a majorProgram of land acquisitil, management and utilization.

C. Laud acqui.sition requircmcnts
Grant award or written EPA approval shall he obtained prior to any acquisi-tion of land for residual waste management ill order that such costs will beallowable. The )rocedures for the independent appraisal and acquisition ofland contained in the Uniform Relocation Assistance and Real PropertyAcquisition Policies Act of 1970. (P.1,. 91-646) 42 l'S(' Section 4651 et, eq.shall be followed. The EPA Regulation Imiplementing this statutory requirement

is e:nitained in Subpart F of P)art 4 of Title 40 of the CFR, Section 4.60000et. seq.
I'le grantee shall certify to the Regional Administrator that it will complywith 40 ('FR Section 30.810 and specifically Section 30.810 and Section 30.810-5.The certifl(.ation will be reflected as an encumbrance in the title of the land.The grantee shall obtain fee simple title to all land .acquired with grantassistance, with no encumbranuces other than the one protecting the Federal

interest.
ExHIm' 4

NATIONAL WILDLIFE FEDERATION.,
M. TMAs JI,;.Washington, D.C., Junc 17. 1977.
Assistant Administrator for lWatcr and Hazardous Materials,U.%. En rironmn tal Pro ction Agcncy,
Wlash ington, ).C.

DEA AmIR. JORIIN;: Based oul am intensive review of ElIA's sewage treatmentconstruction grants program, the underlying statutory requirements and legisla-
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tive history, an(l applicable EPA regulations, guidelines, and policies, the
National Wildlife Federation has identified a number of problems and de-
ficiencies which we believe deserve and require immediate remedy. The purpose
of this letter is to transmit our findings and recommendations, to urge prompt
corrective action by EPA, and to indicate our availability to meet with you and
your staff to discuss these matters further.

Specifically, the following documents accompany this letter:
1. Recommendations of the National Wildlife Federation on Needed Changes

in the EPA Wastewater Treatment Grant Program;
--- 2. The Federation's Third Interim Review of EPA 201 Wastewater Treatment
Facility Grant Program Documents;

3. A Federation memorandum entitled Adequacy of EPA Sewage Treatment
(onstruction Grant Program in Promoting Land Application of Sewage Effluents
and Sludges.

Our major findings and recommendations can be summarized as follows:

A. REVIEW OF PROGRAM DOCUMENTS

Our report compiles information gathered during the six month period from
October 1, 1976-March 30, 1977. It results from the review of over 500 NEPA
documents (negative declarations, environmental appraisals and impact state-
ments) and fromnearly 300 telephone conversations with members of public
and private environmental and conservation groups-including 85 contacts
with EPA regional personnel. Copies of this report have been duplicated by
the 201 Program Facilities Requirements Branch and distributed to all EPA
Regions.

ince our first interim report (dated April 15, 1976) there have been
significant changes in the quality of many of the EPA documents reviewed.
In particular, the information content (completeness) of documents received
from Region II, III, IV, VIII, IX and X has noticeably improved. We have
also perceived in our conversations with EPA regional personnel a heightened
consciousness of, and concern with, the land use and other secondary environ-
mental impacts of the 201 program. Most of the EPA personnel contacted
(usually in reference to particular 201 projects) acknowledged that land use
changes induced by new sewerage systems could be substantial. Most felt such
impacts merited serious consideration, and, where feasible, conscientious mitiga-
tion. Closer coordination with other federal agencies (particularly the U.S.
Fish and Wildlife Service and the Flood Insurance Administration) has become
accepted practice in some regions following our urging of closer inter-agency
ties in our first rel)ort.

Despite these gains, however, we feel that serious shortcomings in the l)rogramn
remain. Evaluation, disclosure and mitigation of secondary environmental
impacts is still inadequate in the NEI'A documents of most Regions. Impact
statements are not being written, when they clearly should be, in violation of
NEPA and EPA regulations. Appropriate mitigation measures are commonly
overlooked-particularly grant conditions that would require protection of
important resources (e.g., wetlands, prime agricultural land, floodplains, Ini-
portant wildlife habitat) as suggested in EPA Program Requirements
Memorandum 75-26. Federal and state agencies are not sufficiently involved
in the 201 planning process in most Regions. Too much reliance is still being
placed on large, mechanical treatment plants rather than non-conventional
alternatives. And land application and recycling technologies are not being
adequately explored or encouraged.

B. LAND APPLICATION

Pursuant to Public Law 92-500, EPA is obliged to encourage the land
application and reuse of sewage effluent and sludge. However, EPA policies
and practices operate to discourage the selection of these treatment and
disposal alternatives. Some examples:

EIA's definition of "best practicable waste treatment technology"
("BPWTT") for treatment and discharge systems is, In effect, secondary
treatment, thereby discouraging the selection of no-discharge systems.

EPA Program Requirements Memoranda exclude from grant eligibility
the acquisition cost of land utilized for effluent or sludge storage, even
where such storage is a necessary feature of an otherwise grant-eligible
land application system.



EPA's cost-effectiveness guidelines require a grantee, in preparing a cost
effectiveness analysis, to list the salvage value of treated land as its value
at the time the analysis is performed, rather than the value at the end of
the project design life, even where land enhancement and rehabilitation are
among the objectives of the land application project.

An EPA Program Requirements Memorandum stipulates that land used
for both residue (i.e., sludge) disposal and reclamation is grant-eligible
only to the extent of the most cost-effective disposal method.

EPA cost-effectiveness guidelines fail to require the costs of effective
sludge management to be included In estimates of selvage treatment costs.

We ask that you give careful consideration to our recommendations. We
consider remedial action to be necessary (and in most cases legally requ-ired) in
order to rectify serious deficiencies we (and others) have identified in EPA's
201 program.

We look forward to your reactions to these suggestions and would be pleased
to meet with you and your staff, to discuss them further.

Sincerely,
KENNETH KAMLET,

Counsel.
ROBERT J. GOLTEN,

Counsel.
Enclosures.

RIEcoiMENaATI'JNS OF TIHE NATIONAL WILDLIFE FEDERATION ON NEEDED CHANGES

IN TIIE EPA's WASTEWATER TREATMENT GRANT PROGRAM

Environmen tal impacts mit igat ion
1. EPA headquarters must do more to reverse the tendency of Its 201 program

to subsidize development in floodplains (see, e.g., the President's Environ.
mental Message, May 23, 1977). At the very least, a regulation should be
enacted that prohibits the use of any part of an EPA-funded treatment works
by new development in a designated 100-year floodplain unless and until the
community has entered the Regular Phase of the National Flood Insurance
Program.

2. The EPA.'s wetlands protection policy (Administrator Decision Statement
No. 4) should be reworded and elevated to the status of a regulation. The
regulation should provide that no part of an EPA-funded treatment works
should be located on or adjacent to designated wetlands unless no prudent and
feasible alternatives exist and all possible measures to minimize harm have been
taken.

3. Program Requirements Memorandum 75-26 (formerly PG No. 50)
concerning the evaluation and mitigation of secondary impacts, should be
more specifically worded and elevated to the status of a regulation. This
regulation should enumerate the factors that must be considered In the
evaluation of the secondary and land use impacts of a 201 project. At the very
least, those factors listed at pages 26-28 of the Third Interim Review should
be evaluated. The regulation should also clarify EPA's authority to mitigate
secondary land use impacts by conditioning the award of a 201 grant on
(1) the pronulgation by the grantee (or grantee/community) of appropriate
and use controls; and (2) a prohibition, enforceable by third parties, against
connections into a 201-funded treatment system from new development in
ecologically valuable areas.

4. EPA should enact a regulation which limits the sizing of interceptors to
accomodate a maximum 25-year population projection. The regulation should
also limit the capacity of new treatment works to accomodate 10-year popula-
tion projections where the planning area to be served is less than 40 percent
developed (i.e., an area in which 60 percent or more of the total 10-year
population projection does not presently live in the service area).

5. EPA should promulgate a "prime agricultural lands protection policy",
that includes the following: (a) a call for close EPA coordination with the
Soil Conservation Service in the determination of the amount and location of
prime agricultural land in a proposed service area; (b) a prohibition against
the construction of new interceptors on, or adjacent to, 20 or more contiguous
acres of prime agricultural land-unless there are no prudent and feasible
alternatives and adequate measures have been taken, including grant conditions
and/or land use planning, to prevent the Induced development of this land.
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6. One way to encourage the adequate evaluation and mitigation of secondary
impacts is to assure the more active involvement of environmentalists, planners,
and the-public generally in the facility planning process.

Our recommendations regarding inter-agency coordination, improved -NEPA
disclosure and public participation should further this end. Additionally, we
recommend that planning agencies--especially the state and local comprehen-
sive planning agencies (established pursuant to Section 701 of the 1974
Housing and V"rban Development Act) and the designated 208 agencies-be
more formally integrated into the facility planning process. Headquarters
should issue a directive requiring facility plan approval of one or both of
these agencies prior 'to Step 1-1 approval.

In short, the currently dominant role of the sanitary engineer in the 201
program should be restricted to the Step 11 and lII (design and construction)
stages.
lmprnifid NEPA di(ilosurc
1. EPA regulations give adequate criteria for determining when an ETS

should le prepared. EPA headquarters should assure that these regulations
are followed by the Regional offices, particularly when a project will significantly
affect wetlands, prime agricultural lands, costal zone and other wildlife habitat,
or will induce or accomodate major land use changes or population increases.

2. Disclosure of information in the Negative Declarations and Appraisals of
most EPA Regions should be improved. We recommend combining declarations
and appraisals in a single document and requiring the disclosure of the
"secondary impacts" information enumerated at pages 26-28 of our Third
Interim Review. EPA headquarters should take appropriate action necessary
to assure the adequate disclosure of the items listed in 40 CFR 6.212(b) (2).
Our Review includes a Region by Region critique pinpointing disclosure
inadecmacies that now exist. This analysis should be used by the Regions in
improving the level of disclosure in their NEPA documents.

'it blic partieipatiron
Regulations should be promulgated to insure adequate public participation

in the 201 planning process. Public hearings should be required earlier in the
facility ,fanning stage and EPA-funded citizens advisory committees should
play a role in determining the size and location of 201 projects and the method
of treaton et proposed.
Ink.? r-agcncy coordi at ion,

1. Headquarters should take a more active role in soliciting U.S. Fish and
Wildlife Service involvement -in 201 facility planning where wetlands and other
habitat areas could be impacted. EPA and FWS should enter into a formal
agreement, authorized by the Fish and Wildlife Coordination Act (16 U.S.C.
66~2(e)), whereby 20] construction funds will ihe regularly transferred to the
FW'S to fund that agency'. participation in the environmental assessment
process.

2. Headquarters should renew its efforts to enter into an Inter-agency
agreement with the Flood insurance Administrnt'ion -(of IUD) to facilitate
the entry of flood-prone communities receiving 201 grants into the regular
phase of the Flood Insurance Program.

Encouraging land applicat ion tech nologic
EPA should take the following measures to encourage the land application

of sludge anid effluent as required by P.L. 92-500:
I. EPA should revise its cost-effectiveness guidelines to require two separate

cost-effectiveness analyses, one each for discharge (i.e., "treatment and dis-
charge") and no-discharge (i.e., "reuse" and "land application") systems,
instead of requiring direct comparison of non-comparable sewage treatment
systems with different objectives. The guidelines should then provide for EPA
funding of the most cost-effective "no discharge systems", unless EPA
determines that such systems are niot feasible due to unacceptable adverse
environmental impacts or overwhelming monetary costs. Only in this event
would discharge-oriented systems be grant-eligible.

2. EPA should revise its definition of "best practicable waste treatment
technology" .("BPWTT") to require treatment based upon the inaximum degree
of pollutant reduction attainable (Including sludge solids) with reliable
technology, Instead of establishing different definitions of BPWTT for "treat-
nient and di.scharge", "reuse", and "land application" systems.
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3. EPA should revise its cost-effectiveness policy to permit grantees to
include in their cost analyses changes in land value at the end of the planning
period, including any appreciation In value resulting from the rehabilitation of
damaged land by application of sewage effluent or sludge.

4. EPA should revise its program guidance memoranda (Nos. 49 and 67)
applicable to grant-eligibility of land utilized for land application, to permit
grant funding of land utilized for sludge or effluent storage, where such storage
is necessary to the proper operation of the land application system.

5. EPA should revise its program guidance memorandum (No. 67) applicable
to sewage sludge management, to eliminate the restriction limiting the grant-
eligibility of land acquired for application of sludge only to instances in which
disposal by other means is less cost-effective or unavailable. Instead, land
application should be encouraged, unless Infeasible due to unacceptable adverse
environmental impacts or overwhelming monetary costs.

6. ElSA should revise its cost-effectiveness guidelines to require the costs of
proper sludge management to be Included in the overall costs of sewage
treatment, thereby giving a preference to waste treatment systems which
minimize the quantities of sludge generated.

7. EPA should revise Program Guidance Memorandum No. 67 to delete the
emphasis on high rates of land application of sewage sludge and on a general
rule of not funding rates below 10 dry tons per acre per year. Instead, there
should be substituted language requiring application rates to be set on the
basis of environmental considerations (e.g., as set forth in forthcoming "Sludge
Bulletin") for which no general rule of thumb can be set.

8. The provision (in PRM 75-39, April 2, 1976) that land used for both
residue disposal and reclamation is grant eligible only to the extent of the cost
of the most cost-effective single-purpose method should be eliminated. The
reclamation of land is usually an integral part of the disposal of treatment
residues (e.g., the revegetation of a treated area safeguards against surface
runoff and/or groundwater contamination) and should not be separated out
for grant-eligibility purposes.

9. EPA Headquarters should assure that all EIPA Regions enforce existing
requirements that land application technologies be fully evaluated In cost-
effective analyses. Too many Regions have failed to require the serious
consideration of these technologies.
A&et ion 201 (f)

Headquarters should issue a firm directive to the Regional offices calling for
the thorough consideration of open space and recreation opportunity in the
planning of 201 systems, as required by Section 201 (f) of Public Law 92-500.

We look forward to your reactions to these suggestions and would be pleased
to meet with you and your staff, to discuss them further.

Sincerely,
KENNETH KAMLET,

Counsel.
ROBERT J. GOLTEN,Counsel.

EXHIBIT 7 
C

NATIONAL WILDLIFE FEDERATION,
Wa8hington, D.C., June 14, 1977.

Re Concerns Regarding EPA's Implimentation of Section 403 of Public Law
92-500.

Mr. THOMAS JORLING,
Assistant Admini8trator-De8ignate for Water and Hazardou8 Material8,
Environmental Protection Agency,
Washington, D.C.

DEAR MR. JORLING: The purpose of this letter is to communicate the National
Wildlife Federation's ("NWF") concern and dismay over the manner of EPA's
implementation (or, more often, non-implementation) of Section 403 of the
Federal Water Pollution Control Act Amendments of 1972 ("FWPCA"),
relating to waste discharges (usually through outfall pipes) into ocean waters.
Not only has there been a consistent history of confusion about and non-
enforcement of the requirements of Section 403 during the five-year lifetime of
the FWPCA, but since early January of this year EPA has been proceeding
without any ocean discharge guidelines under Section 403 whatsoever. This is
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an intolerable and unlawful situation which must not be allowed to continue.
Section 403(c) (1) of the FWPCA required the EPA Administrator to

promulgate ocean discharge guidelines "within one hundred and eighty days
after enactment of this Act (and from time to time thereafter)." Pursuant to
this requirement, ocean discharge guidelines were duly promulgated (along
with related ocean dumping criteria) on October ., 1978. See, 40 CFR, Part
227; 88 Fed. Reg. 28611-12, 28618-21 (Oct. 15, 193). And, although section
403(a) allowed ocean discharge permits to be issued on the basis of a "public
interest" criterion, "[p]ior to the promulgation of [section 403(c) ] guidelines,"
nothing in section 403 or the FWPCA authorized EPA, once initial ocean
disclhrge guidelines had been promulgated, to repeal them (as opposed to
revising or amending them) and revert to the "public interest" standard. Yet,
on January 11, 1977, EPA did just that; i.e., it used the occasion of final
revisions to the ocean dumping criteria to announce in the preamble of the
Federal Register notice that "all reference to section 403(c) ocean outfall
criteria" was being deleted. 42 Fed. Reg. 2462. Any question as to the non-status
of the ocean discharge guidelines as of January 11 was laid to rest by a
February 14 letter from EPA's General Counsel which stated in unmistakable
terms that "the October 15, 1973, guidelines governing ocean outfalls were
revoked by EPA on January 11, 1977 (42 F.R. 2462)."

Although proposed revisions to the section 403(c) guidelines have been "on
the verge" of being promulgated for many months, we understand that there
continues to be disagreement within EPA as to precisely what form such
proposed revisions should take, raising the prospect of still further months of
delay before even proposed ocean discharge guidelines find their way into the
Federal Register. The needless regulatory void that has resulted from EPA's
premature revocation of ocean discharge guidelines for which no revisions were
yet available has served only to further confuse an already hopelessly chaotic
ocean discharge regulatory program. Some of the problems we have encountered
with this program it: the course of the past several years are documented in
the attached Memorandum.

In light of the foregoing, we recommend that EPA promptly take the following
steps:

(1) Promulgate proposed revised ocean discharge guidelines; if EPA is
unable to adopt a consensus version of such guidelines within the agency, it
should consider proposing two or more alternate versions of the guidelines for
public comment ;

(2) Promulgate in the Federal Register a notice announcing the Immediate
reinstatement of the original ocean discharge guidelines, published as 40 CPR,
Part 227 in the Federal Register of October 15, 1973 (38 Fed. Reg. 28618-21),
pending the publication of final revisions to these guidelines; and

(8) Prepare and circulate to all coastal EPA Regions a program guidance
memorandum or other instruction directing close attention to full and proper
enforcement and implementation of the requirements of section 403 and of the
403 (c) guidelines.

We enclose for your information a copy of a Resolution on "Regulation of
Ocean Outfalls" which was approved at NWF's annual meeting this past
March and, as such, represents the official position of this organization and its
membership on the subject of ocean discharged.

We would appreciate your early advice as to the steps you plan to take to
address the concerns identified in this letter, and stand ready to meet with
you and your staff if we can assist in the proper resolution of these concerns.

Sincerely,
KENNETH S. KAMLET, Counsel.

Enclosure and Attachment.

Memorandum to: Thomas Jorling, EPA Assistant Administrator for Water and
Hazardous Materials.

From: Kenneth S. Kamlet, Counsel.
Subject: Documentation of Problems With EPA's Implementation of Section

403 of Public Law 92-500
1. The program office at EPA headquarters has consistently sought to weaken

the significance and effectiveness of section 403:
(a) The first ploy was an attempt to define "secondary treatment" to mean

secondary treatment for inland municipalities, but to mean "primary treatment"
for coastal municipalities discharging to the ocean. This attempt was thwarted

94--496--- 77- -- -34
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by a General Counsel's opinion of December 27, 1972, which concluded that the
FWPCA and its history intended that the 1977 standards of "best practicable"
for industry and "secondary treatment" for municipalities were to be technology-
based rather than based on water quality effects.

(b) The second ploy was an attempt to regard secondary-treated ocean
discharges as complying per 8C with section 403 (c) of the FWPCA. This attempt
was frustrated by an October 22, 1975 General Counsel's opinion which con-
cluded that the use of secondary treatment does not necessarily insure com-
pliance with section 403(c)'s requirement of "a thorough analysis of the effect
of ocean discharges on the receiving ecosystem." The opinion noted in particular
that: "domestic sewage plant effluent contains other matter that may not be
reduced by secondary treatment to levels which can clearly be considered within
the bounds posed by 40 C.F.R. Part 227. Heavy metals and persistent chlorinated
hydrocarbons are examples of materials which fall within this category. And
clearly Congress considered metals and persistent hydrocarbons (or at least
their properties) to be addressed by the § 403(c) guidelines. Thus, the statutory
guidelines speak of the 'transfer, concentration, and dispersal of pollutants'
and the 'persistence and permanence' of the effects of disposal of pollutants."

(c) The third ploy (as contained in early 1976 draft ocean discharge regula-
tions) was a proposal to apply the FWPCA's minimum technology-based
standards (i.e., secondary treatment for municipalities; BPT/BAT for in-
dustries) and to superimpose a mandatory water quality-based standard within
the territorial sea and a discretionary water quality-based standard beyond the
territorial sea. Among the numerous defects of this approach (as called to the
attention of Deputy Assistant Administrator Rlhett and his staff at a March 10,
1976 meeting with representatives of NWF) are the following: (I) it failed
to recognize that the FWPCA mandates more stringent regulation of ocean
than inland discharges; (ii) it ignored 5 of the 7 statutory evaluation factors
mandated i)y section 403(c) ; (iii) it impermissibly conferred the discretion
to regulate discharges beyond the territorial sea solely on the basis of a
minimal technology-based standard; (iv) it ignored the applicability of the
Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter to ocean discharges; and (v) it retained the discredited notion
that "the solution to pollution is dilution," by placing heavy reliance on the
use of a mathematical "mixing zone" to determine whether or not a discharge
poses an environmental threat.

(d) The fourth ploy (4s contained in the November 1976 draft ocean dis-
charge regulations which received EPA Steering Committee approval) was
essentially the same as the third, except for a willingness to require the
application of bioassay tests to "significant new" ocean discharge sources. No
bioassay requirement would be imposed on other discharge sources; i.e., the
more than 12.3 billion gallons a day currently discharged through ocean
outfalls by more than 438 individual permittees (as determined by an NWF
survey of EPA coastal Regions) would be totally exempted from any meaningful
biological screening procedures.

(e) The fifth ploy (a procedural one) was a plan to promulgate legally
questionable revisions to the ocean discharge regulations in "interim final"
form, so as to circumvent the opportunity for advance public review and
comment. This effort was thwarted only as a result of a November 24, 1976
NWF letter announcing our intent to sue if normal rulemaking procedures
were not followed. A December 21, 1976 letter from EPA's General Counsel
announced the abandonment of the Agency's plan to publish the § 403(c)
guideline revisions as other than a proposed rulemaking.(f) The final ploy (and there were doubtless many intervening ones of which
we are not aware) was the promulgation on January 11, 1977 of revised ocean
dumping regulations and criteria in a manner which failed to maintain in
effect for ocean discharge purposes the October 15, 1973 criteria which had
applied to both ocean discharges and to ocean dumping. This action, together
with the delay in promulgating revised ocean discharge regulations, has
resulted in a totally unnecessary regulatory void which has transformed
widespread confusion into total chaos.

2. Any version of ocean discharge regulations which places heavy reliance
on mixing and dilution is legally and technically inadequate. As Dr. Wilson
Talley (EPA Assistant Administrator for Research & Development) testified
at a September 24, 1975, congressional oversight hearing, dilution phenomena
provide adequate protection only "for those materials which are known not _
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to accumulate in marine species, which are readily biodegradable, and whose
toxicity is such that following a short-term dilution will cause no ecosystem
damage." In a similar vein, a September 1974 report of the EPA Task Force
on Secondary Treatment/Ocean Discharge concluded that "moderately toxic

0 and persistent metals and organic compounds; nutrients; oxygen demanding
materials; settleable solids; floatables; and pathogens" all "cause or have the
potential to cause adverse environmental effects in near-shore waters," while
"moderately toxic and persistent metals and organic compounds; settleable

* solids; and pathogens" "cause or have the potential to cause adverse environ-
mental effects [even] in the open ocean."

3. Freedom of Information Act ("FOIA") requests filed by NWF in Septem-
ber 1975 to all coastal EPA Regions yielded information regarding EPA's
practices with respect to ocean discharges which clearly demonstrated an
almost total disregard for (or ignorance of) the requirements of section 403
and of the § 403(c) guidelines. A series of resultant critique letters sent by
NWF to the offending Regions in November 1975 documented a "total failure
... to distinguish between discharges into inland waters on the one hand and
discharges Into ocean waters . . . on the other." Public notices for ocean
discharge projects were also criticized as not being sufficiently Informative to
permit the public to comment meaningfully on ocean discharge proposals. Not
until April 13, 1976 did we receive any response from EPA to our criticisms.
This response took the form of a single letter from EPA's Deputy Assistant
Administrator for Water Enforcement and purported to respond to our separate
letters to Regions I, II, lII, IV, VI, IX, and X. It contended that "the Regions
and approved States have complied with the substantive requirements of the
criteria for the specific outfalls addressed in [NWF'sJ letters," although it
admitted that "there are a number of procedural areas, especially those
relating to the public notice and fact sheets, where improvement Is in order."
It also pointed to the author's "expectation that revised Section 403 criteria
will be published in the immediate future"-an expectation since frequently
repeated and continually frustrated. A follow-up letter from NWF, dated May
28, 1976, expressed NWF's continued dissatisfaction with EPA's implementa-
tion of existing ocean discharge requirements.

4. To the best of our knowledge, the only EPA Region to make any effort,
following receipt of NWF's critique letters and despite the endorsement by
EPA headquarters of past practices, to Improve its program for regulating
ocean outfall discharges was EPA Region II. By a series of letters comnmu-
nicated by Region II on July 14, 197(Lto municipal ocean discharges, these
dischargers were advised that their existing permits did "not adequately
reflect the relevant discharge criteria, and therefore [did] not satisfy the
requirements of Section 403(a) of the Act." Additional information was
requested "on the chemical and biological character of [the municipalities']
discharge[s] into the ocean." in accordance with a series of appended instruc-
tions regarding the analytical data requested. The Region's reward for taking
its legal responsbilities seriously has been heavy criticism for municipalities
and industries (which argue, among other things, that Region II is dis-
criminating against them relative to their competitors in other Regions which
are not asked to do the same things), and a lack of support from EPA
headquarters.

5. Similarly, despite an October 7, 1976 letter from EPA's General Counsel
to NOAA's General Counsel announcing EPA's view that "floating platforms
or craft and exploratory drilling vessels" (at least within three miles from
short) and "fixed platforms" (no matter where they are located) are subject
to the ocean discharge requirements of the FWPCA, it appears that only EPA
Region II has taken any steps to apply section 403 to oil platforms or vessels.
For example, a November 15, 1976 letter from Interior Secretary Kleppe to
EPA Administrator Train notes that "EPA has not begun to issue National
Pollutant Discharge Elimination System (NPDES) permits in the Gulf of
Mexico," while bemoaning the fact that, "On the other hand, Mr. Gerald
Hansler, EPA Region 2 Administrator, has informed Mid-Atlantic OCS lessees
that they must obtain NPDES permits before commencing exploratory drilling
operations." Mr. Kleppe called for a "clarification of EPA policy," in the
meantime recommending that "operators be permitted to initiate drilling
programs on the Mid-Atlantic OCS prior to the issuance of final NPDES
permits."

6. The lack of a clear EPA policy with respect to the implementation of
section 403's requirements has caused consternation and concern, within
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Industry as well as on the part of the environmental and conservation
community. For example, a letter dated February 24, 1976 from the law firm
of McCutchen, Black. Verleger & Shea (on behalf of the American Petroleum
Institute and twelve oil companies), communicated to EPA the firm's intent
to file suit against the Agency based upon the Administrator's failure "to
publish guidelines for determining the degradation of the waters of the
territorial seas, the contiguous zone, and the oceans as required by § 403 of
the Act," as well as the failure to publish effluent limitations pursuant to

304(b).
7. Case after case continues to arise in which section 403 is ignored or

glossed over. For example, nowhere in the administrative proceedings regarding
the proposed Seabrook, New Hampshire, nuclear generating station did anyone
consider the applicability of section 403 to the huge quantities of heated effluent
to be discharged into the Atlantic Ocean by the proposed power plant. NWF
was forced to intervene as an amtcus curiae (brief filed February 4, 1977) in
the appeal to the EPA Administrator in the Seabrook case, for the express
purpose of calling the Administrator's attention to the section 408 issue.
Judging by press accounts of the decision to be announced by Administrator
Costle, section 403 seems to have been ignored anyway.

8. The present situation is unconscionable and intolerable as well as
unlawful. Urgent action is needed on the part of EPA to extract soloe order
out of the current chaos of its section 403 program.

RESOLUTION No. 5: REGULATION OF OCEAN OUTFALLS

Whereas, Section 403 of the Federal Water Pollution Control Act Amend-
ments of 1972 (FWPCA) prohibits ocean discharges about which there exists
insufficient information to reasonably Judge the impacts; and

Whereas, this Section directs the Environmental Protection Agency (EPA)
Administrator to issue regulations for determining these impacts; and

Whereas, present EPA regulations do not adequately address the impacts
of ocean outfall discharges; and

Whereas, EPA regional offices are largely unaware of their responsibilities
to regulate ocean outfall discharges; Now, therefore, be it

Resolved, That the National Wildlife Federation, in annual meeting aq-
sembled March 24-27, 1977. in Washington, D.C., hereby urges EPA to issue
regulations requiring adequate assessment of the impacts of all significant new
and existing ocean outfall discharges; and, be it further

Resolved, That EPA should issue and enforce regulations designed to ensure
that outfall discharges do not unreasonably harm ocean life.

NATIONAL WILDLIFE FEDERATION,
Washington, D.C., May 11, 1976.

STATEMENT OF KENNETII S. KAMLET ON BEHALF OF THE NATIONAL WILDLIFE
FEDERATION ON 14 PERMIT APPLICATIONS FOR THE OCEAN DUMPING OF SEWAGE
SLAUDOE IN TIE NEW YORK BIG,[T, BEFORE THE U.S. ENVIRONMENTAL PROTEC-
T'ION AGENCY, REGION II, NEW YORK CITY

My name is Kenneth S. Kamlet, I appear at today's public hearing as
Counsel to the National Wildlife Federation ("NWF") and on behalf of its
3.5 million members and supporters, including our 70,000 associate members in
New York and New Jersey. The Federation is committed to the perpetuation
and wise use of the natural resources of the North American Continent. It
opposes the continued ocean dumping of toxic wastes-including virtually all
of the sewage sludges at issue today-for two reasons: the destructive impact
of ocean dumping oil marine resources, and the waste of valuable domestic
resources (i.e., humus, nutrients, thermial energy, metals, and fresh water)
which it represents. Moreover, as was graphically illustrated by the collision
of a Colombian freighter less than three weeks ago with a barge hauling wastes
to an ocean dump-site off the New York-New Jersey coast, the continuation of
ocean dumping in the New York Bight constitutes a very real and very serious
obstruction to navigation. (The sewage sludge dump site is located right In the
middle of an active shipping lane).
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All that ocean dumping has to recommend it tis that it is cheap and easy.
But this no more Justifies the practice than it would justify a decision by
New York City to save sanitation costs by having its residents toss their
garbage into the City's streets.

Although one still occasionally hears statements by municipal officials sug-
gesting that sludge might actually be beneficial to marine life-an Assistant
New York City Water Commissioner, for example, not too long ago expressed
the view that, for all he knew, sewage sludge might he the "elixir of life" for
marble organisms-it is beyond serious dispute that the dumping of big city
sewage sludge is both wasteful of resources and deleterious to the environiewt.
(One may quibble about what proportion of the total degradation of the New
York Bight is attributable to sewage as opposed to other wastes and other
waste sources, but that it contributes to the overall degradation is undeniable.

At the same time, however, one cannot ignore the need to identify environ-
mlen|tally acceptable alternatives to the ocean dumping of 5.8, million tons of
sludge, before ordering an immediate halt to the practice.

The National Wildlife Federationi's position consists essentially of the follow.
ig lpropostidol|.,;:

The ocean dumping of sewage sludge in the New York Bight must le
tern nated as rapidly a, environmentally acceptable alternatives can he
sulostituted. Sludge generators with the capability of shifting to such
alternatives quickly should not be allowed to wait until all other New York-
New Jersey sludge generators are able to put alternatives into effect.

Environmentally aeeptable alternatives for all New York-New Jersey
sewage sludge ocean dumpers can be implemewted within the next five years.

EIA Region II should immediately place all New York-New Jersey sludge
dumpers on implenentatiom schedules leading to the termination of ocean
d|lniptng no later than mid-1981, Unless this Is do,, the phase-out process
will lie ueedles~sly delayed and resources that might have been directed to
ehieving lhis result will be diverted into a peri)etuation of present

practices.
Pe|,ling the achievemnent of an end to sewage sludge ocean dumping,

everything possible should be done 0 ) through source reduction and
pretreatment, to reduce the toxic chemical ('ontei of ocea||-dunied sewage
s4ludge: (2 through more efficient disibfe~fioi-articulrl y weanus of
(,hlori|ne substitutes, to reduce the patlogen (bacerial and viral) content
of o(eian-dumuped sewage sludge: and (3) through more comprehensive and
nmore appropri ate nmmiitori ng, to minimize the risk of ('atastrophic seafood
(01itanjination and/or enviromnental degradat ion.

I will discuss briefly, in turn. the Federationi's bases for colcluding that
alternatives can be put Into effect within five years and that EPA Region II
should Immediately in(,orporate l)hase-out requirements in ea(h of the 14
permits under review today. We will then propose several additional permit
(onditions designed to achieve the greatest losile degree of interim eiiviron-
mental anid human health lprote(lii until sewage sludge oceai (uuiping cal
be successfully coaxed into ohlivioii.

For the benefit of the record, I wish to submit as Exhibit A a copy of my
Mar.l -4, 1976 statement on EPA's sludge dumraping EIS.

ALTERNATIVES TO SEWAGE SLUDGE OCEAN DUMPING

A year after the effective date of the Ocean )unllllg A(t. in the Spring
of 1974, EPA Region 11 issued a grant to the Interstate Sanitation ('ommissiot|

"I.S("') to carry out a two-year, three-phase study of alternatives to oceal
disposal of sewage sludge in the New York-New -Jersey Metropolitan Area.
Sludge dumlpers, irrespective of their ability to identify environmentally
ac'el)table alternatives on their own in a shorter period of tine. were all given
the option of absolving Iliemselves from their legal obligation ito be discussed
below) to "actively implement" alternatives simJply by. agreeing to cooperate
in the ISC study. Not surprisingly, virtually all sludge dumpers chose to
cooperate with 1S(' i'i return for the two-year grade period which such
cooperation guaranteed. A few nunicipall ties initiated their own investigationls
of alternatives (presumably as a means of broadening still further their range
of options).. 18'C issued its Phase I Report in June, 1975. Fouri- months earlier, (in lifid-
February) EPA Region III had taken action to flale the City of litladelphia
on a firm schedule for phasing out its (i,eill (i11itiI)ug of sewage sludge).
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However, the Report estimated that it would take 8-10 years from the
initiation of small scale plant studies (which it was believed would take about
a year to complete) before actual processing facilities based upon pyrolysis
could be placed in operation (p. 111-9). The Report noted, however, that:

If implementation of sludge processing facilities is required sooner than the
above estimates indicate [i.e., sooner that 1984-1986], then it is recommended
that the first units be multiple-hearth incinerators, since the design of such
facilities can begin at any time. Later, when pyrolysis unit design parameters
have been established and proved out, the incinerators could be converted to
pyrolysis units.

In a September 8, 1975 letter to me, Regional Administrator Hansler added
the following information: Though the Report does not so state specifically,
an incineration installation could be in operation by 1981 if designs were
started during 1975. This, of course, is contingent on the fact that a site or
sites could be selected and all necessary approvals obtained within the next
several months.

(No discernible effort was made, however, to complete site selection and
obtain requisite approvals before the end of the year).

Events took a dramatic new turn with the issuance on February 13, 1976
of "Progress Report No. 7" on Phase II of the ISC study. This Progress Report,
prepared by a firm of consulting engineers not known for its revolutionary
tendencies, announced the following revised conclusion: Barring long delays
in review of reports and contract documents and in funding, it now appears that
pyrolysis facilities cculd be constructed by the 19SJ deadline for ceasing ocean
dumping.

Regional Administrator Hansler noted at a congressional oversight hearing
on March 5 that a small scale, pilot study of pyrolysis will be initiated at an
existing pyrolysis plant located in Belle Mead, New Jersey by July 1 and that
"useful data will be available four months after the contract is awarded."
According to the Progress Report, results from the EPA tests, and other tests
being conducted by the Jet Propulsion Laboratories, "should be available well
before the end of this year, and the results of the tests should be sufficient to
begin design of pyrolysis facilities."

In short, if EPA Region II immediately takes and is able to sustain vigorous
regulatory action, pyrolysis of sewage sludge could be substituted for ocean
dumping throughout the New York-New Jersey Metropolitan Area by 1981.

In addition to pyrolysis, the ISC Phase I Report concluded that sludges from
some of the smaller wastewater treatment plants in the study area: Should
be digested, with energy recovered from the gas, and then disposed of, either
as a liquid or dewatered cake, by land application, if the distances are not too
great. Also, such sludges could be composted and an excellent soil conditioner
be made available for gardens, turf builders, and for use on public parklands.

The Report estimated the cost of composting digested sewage sludge
(dewatered presumably to 20-25 percent solids) as being about $75 per dry
tol per day (land acquisition, transportation and handling costs not included),
with land requirements for a large facility being about 0.5 acres per ton/day
capacity. (P. V-23). Progress Report No. 8 (March 24, 1976) on the Phase II
study estimated the comparable costs for composting undigested sewage sludge
by the "static pile" method developed by the Agricultural Research Service,
Beltsville, Maryland. For 20 percent sludge, the total cost is $58 per dry toil
per day (dewatering, land acquisition, transportation and handling costs not
included), with a land requirement of about 1.5 acres per ton/day capacity.
For a 35 percent cake, produced by means of filter presses, the estimated
composting cost would be only $38/ton, with a land area requirement of about
one acre per ton/day capacity. The estimated cost of incineration-pyrolysis. by
comparison, ranges from $56.30 to $80.25 per dry ton (excluding cost of residue
disposal), depending on whether one uses chemical or heat conditioning, and
on whether or not the unit is equipped with an afterburner. (Phase I Report,
p. 11-2).

The ISC Phase I Report dismisses land application on a wide-scale basis for
Metro Area sludge for what we believe are unjustifiable reasons. For example,
the Report assumes that "application to land of the study area's sludge must
be limited to about 2-3 tons/acre/yr" (p. V-8), based on the use of zinc
equivalence and cadmium/zinc ratio equations which are relevant, if at all,
only to applications of sludge to agricultural lands. Based on an application
rate of 2 tons/acre/yr, the Report concluded that a land area of 182,500 acres
would be required to accommodate 1000 tons per day of sludge (id.).
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If one recomputes the land requirements based on a 30-ton per acre per year
application rate (which is not at all unreasonable -for non-agricultural land),
only one-fifteenth as much land (12,167 acres) is seen to be necessary. And If
one looks to composting, the land requirements for the composting facilities
themselves would be only 500 to 1500 acres (depending on the solids content
and on whether the sludge was raw or digested). Little if any land would need
to be acquired to receive the composted product, if the municipalities involved
used the material on their own public parklands, highway median strips, etc.,
and/or arrangements were made with small and large users to haul the
material away (e.g., for turf building in greenhouses, etc.

These considerations are scarcely addressed in the Phase I Report. Indeed,
the Report dismisses land application for any but the smallest municipalities
without any real effort to assess the availability of suitable land within a haul
distance of 200 miles of the Metro Area (the distance over which Chicago
MSD sludge is hauled to strip mine sites in Fulton County, Illinois). One
paragraph sums up what the Report's authors have and have not done in this
regard: The closest extensive strip-mined areas in Pennsylvania are anthracite
mines In the Wilkes-Barre/Scranton area, about 100 miles from New York City.
In New York State there are quarries as close as Poughkeepsie but the areas
are not large enough for sustained land application. Suitable sites in upstate
New York may be available, but none have been identified. (Emphasis added).
The Report then proceeds to estimate transportation costs as ranging from
$20 per dry ton (unthickened, by pipeline) to $50 per dry ton (unthickened,
rail haul), but does not consider the potentially far cheaper alternative of
barge transport to an upstate New York location. It also assumes that
Pennsylvania strip mines will be two to three times as expensive to regrade
than those in Fulton County. In fact, this would be so (if at all) only for the
very deep anthracite mines in the Scranton area. Elsewhere in Pennsylvania,
within feasible haul distance, there are strip mines very comparable to those
in Illinois. Moreover, reclamation requirements imposed by the Pennsylvania
Surface Mining Conservation and Reclamation Act, 52 P.S. § 1396.1, ct scq., and
pollution control requirements under the Pennsylvania Clean Streams law,
35 P.S. § 691.1, et seq., make it quite possible that strip mine owner/operators
could be persuaded to absorb the costs of regrading (and perhaps even of
sludge application) themselves.

The Report then concludes that the costs for a land application -ystem,
"regardless of the methods chosen, would be between $110 and $120 per ton"
(at a 10 ton/acre/yr application rate) (p. V-14). These estimates are based,
however, on the assumption that "land purchase and preparation" will cost
$70 per ton-an assumption which, as suggested above, is not necessarily
warranted. These estimates also ignore the availability of 75% federal
construction grant funding to cover the cost of land that will be an integral
part of the treatment process (i.e., the municipalities themselves will not have
to foot the entire bill for land acquisition). See, e.g., June 25, 1975 Legal
Memorandum from Joan Odell, EPA Associate General Counsel to John T.
Rhett on "Eligibility of Land Acquisition Costs under Grants for Construction
of Treatment Works"; July 18, 1975 Program Guidance Memorandum No. 49
and April 2, 1976 Program Guidance Memorandum No. 67 on "Eligibility of
Land AcQuisition Costs.

Even the March 24, 1976 Progress Report (No. 8) which described the
identification of agricultural areas within the individual counties in the study
area as "crucial to the Phase 2 study," did no more than identify general
agricultural areas within four New Jersey counties (Morris, Somerset,
Middlesex, and Monmouth), based on visits with "County planning departments
and agricultural extension agents." Despite the ability to safely apply much
greater tonnages of sludge to a given acreage of non-agricultural than of
agricultural land, the Report's authors seem unable to overcome their fixation
with agricultural applications of sludge.

In sum, the Phase I Report itself regards land application of sludge as
feasible and desirable for some of the smaller municipalities in the study area.
Moreover, it seems at least possible that, had the Report's authors been more
receptive to the land application approach and had they modified their
assumptions accordingly, the Report might well have found land application
to be a preferred alternative even for some of the larger municipalities
represented here today.

In any case, whether land application or pyrolysis (or a combination of the
two) is the approach adopted, the various ISC reports suggest that ocean
dumping can be replaced by other methods by 1981.
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... F the benefit of the record, I wish to submit the following documents
which bear on the availability of alternatives to ocean dumping

Exhibit B.-June 27, 1975 Brief for the National Wildlife Federation, Before
tile Administrator, Environmental Protection Agency, Iln the Matter of City of
Philadelphia Ocean Disposal Permit No. PA 010.

Exhibit 0.-January 14, 1975 Statement of Kenneth S. Kanlet on the Applica-
tion of tile City of Philadelphia for an Ocean Dumping Permit, Before the
U.S. Environmental Protection Agency, Region III, Ocean City, Maryland.

kxhibit D.-(1) November 13, 1975, City of Philadelphia Water Department
Sludge Disposal Master Plan, Ten Point Program; (2) January 12, 1976,
Information Supplement to Ten Point Program for Implementation of Sludge
Disposal Alternatives; and (3) March 26, 1976 implementation schedule from
draft EPA Region III permit to the City of Philadelphia.

NEED FOR SPECIFIC PHASE-OUT REQUIREMENT

EPA Region II has announced as its "goal" or "intention" the phasing out
of sewage sludge ocean dumping in the New York Bight by 1981. Yet despite
EPA commitments to Congress, the requirements of EPA's own regulations,
and Region II's policy toward industrial ocean dumpers. Region II has yet to
incorporate any specific phase-out requirement or deadline (late ill its l)ermits
for New York and New Jersey sewage sludge ocean-dumpers. The National
Wildlife Federation strongly believes that implementation schedules of this
kind are not only legally compelled but logically necessary.

More than five years prior to enactment of the Marine Protection, Research,
and Sanctuaries Actof 1972, EPA's predecessor agency, tile Federal Water
Pollution Control Administration ("FWPCA") issued a policy statement out-
lining five requirements to be satisfied before a federal construction grant
could be made for any part of a project involving ocean disposal of sewage
sludge. Among the requirements of this FWPCA policy-which became binding
on ) of New York City's 11 ocean dumping treatment plants (all but Rockaway
and Newtown (Creek), Nassau County, Westchester County, and the Middletown
Sewerage Authority-were "an adequate showing that alternative methods of
disposal have been reviewed and are either not economically Justified or create
a greater pollution hazard" (a showing which, if it could have been made in
the late sixties, can no longer be made), and a "connitment . . . to abandon
ocean disposal . . . if long-term effects of sludge dumping are found . . . to
be unduly deleterious to water quality" (a finding which has been repeatedly
inade by EPA officials from the Administrator on down). September 7, 1967
Memorandum from Jamnes M. Quigley, Commissioner, FWPCA, to Dwight
Metzler, Deputy Comnmissioner. N.Y. State Department of Health.

In October of 1970, the President's Council on Environmental Quality
(chaired at that time by Russell E. Train, the present EPA Administrator)
issued a report, "Ocean Dumping: A National Policy," which concluded that
"there is a critical need for a national policy on ocean dumping." (P. v). The
report recommended new-ocean dumping legislation which would establish a
permit program administered by EPA, with, the EPA Administrator to be
guided by several principles, including: When existing information on the
effects of ocean dumping are inconclusive, yet the best indicators are that the
materials could create adverse conditions if dumped, such dumping should be
phased out.

The following policies applicable to sewage sludge ocean dumping were also
recommended :

Ocean dumping of undigested sewage sludge should be stopped as soon as
possible and no new sources allowed.

Ocean dumping of digested or other stabilized sludge should be phased out
and no new sources allowed. In cases in which substantial facilities and/or
significant commitments exist, continued ocean dumping may he necessary until
alternatives can be developed and implemented. But continued dumping should
be considered an interim measure.

(It should be noted that sludges from Toint Meeting, Linden Roselle,
Middlesex County, General Marine Transport, Modern Transportation. New
York City, and Passaic Valley fall in the undigested, "stop as soon as possible"
category; other sludges from Bergen County, General Marine Transport, Glen
Cove, Linden Roselle, City of Long Beach, Middletown Township, Modern
Transportation, Nassau County, City of New York, Courty of Westchester, and
West Long Beach fall in the digested, "tmiould be l)hased out" category).
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On October 8, 1970, FWPCA Commissioner Dominick transmitted copies of
the CEQ report to all Regional Directors, along with a memorandum stating:
This report; sets forth the Administration's national policy on ocean dumping
and it is now the official position of FWQA.

Following the creation of EPA on December 2, 1970, a telegram was sent
(on March 11, 1971) directing Regional Offices to withhold payments for new
construction grant projects until the applicant subimits an acceptable plan
with a timetable for phasing 6 ct sludge dumping to thl ocean. This was followed,
on October 21, 1971, by a 1% tnorandum to all Regional Administrators from
the EPA Assistant Adminis fator for Media Programs (Donald Mositnan).
directing that no grant for ji w treatment facilities or the Improvement of
existing facilities be made un ,ss the applicant agrees that no sludge will be
disposed of to the ocean, and stating that costs of facilities for disposal of
sludge in ocean waters would .ot be considered eligible for construction grant
funding. The Memorandum did permit continued ocean disposal in some cases
for expansion of existing projects, but only as an interim measure pending
implementation of a long-range conversion plan Including a completion date
approved by the Administrator.

Meanwhile, Congress was holding hearings on new ocean dumping legislation.
On March 26, 1971, Russell E. Train, then CEQ Chairman, testified before the
Senate Public Works Subcommittee on Air and Water Pollution, After reiterat-
Ing the administration's policy of phasing out the ocean dumping of sewage
sludge at (1958), Mr. Train made the following significant observation:

I certainly agree wholeheartedly on the importance of having a sense of
urgency in this whole process and agree that the corrective steps must not be
allowed to simply drift on. There must be a very firm set of timetables set up
by the Administrator in phasing out dumping, if that is what is required in a
gi ien case. (Emphasis added).

Hearings Before the Subcommittee on Air and Water Pollution of the Senate
Committee on Public Works, 92d Cong., 1st Sess., Ser. 1110 (1971).

A few weeks later, (on April 5) Mr. Train gave similar testimony before
the House Merchant Marine and Fisheries Committee (at hearings held jointly
l)y the Fisheries and Wildlife Conservation and the Oceanography Subcom-
mittees) (at 166). EPA Administrator Ruckelshaus followed, on April 7. Mr.
Ruckelshaus testified that, "ii]n administering the Act, EPA would be guided
by the ultimate objective of terminating all ocean dumping which is damaging
to the marine enviromnnent." He added: We would adopt a precautionary,
preventive approach, aimed at terminating all dumping not clearly demon-
strated to be safe. Ocean dumping of materials clearly identified as harmful
would be stopped as soon as possible. Where existing information on the effects
of ocean dumping of particular materials is inconclusive, yet the best indica-
tions are that such materials may create adverse conditions when dumped,
the dumping of these materials would be phased out.

With respect to sewage sludge, the Administrator pledged that the dumping
"would be discontinued as soon as possible, and no new sources of such
dumping would be allowed." (Id.) He gave an example of how the ocean
dumping act might be implemented in the case of ocean disposal of sewage
sludge:

Some communities have substantial financial investment in facilities and
equipment for the barging of digested sewage sludge to sea. To Impose an
immediate ban on ocean dumping by these communities would be uneconomic
and possibly self-defeating where acceptable land-based disposal methods are
niot immediately available.

In such cases, EPA would temporarily allow the dumping to be continued
but would require it to be phased out entirely within ( reasonable period of
time. No new sources of ocean disposal of sewage sludge would be permitted.

This would mean that communities already dumping at sea would not be
allowed to increase the volume of such dumping over (urrent levels or what
the existing barging facilities will accommodate. In the case of municipalities
which do not currently dump sewage sludge at sea, they would not be allowed
to start. (Emphasis added) (at 395).

On the question of deadlines, Administrator Ruckelshaus stated, "I think
it is a good idea to have deadlines." He also ex)resse(d a preference for the
flexibility to set administrative deadlines, rather than having rigid statutory
deadlines. (Id.) Hearings on Ocean I)umping of Waste Materials Before the
Subcomm. on Fisheries and Wildlife Conservation and the Subcommittee on
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Oceanography of the House Committee on Merchant Marine and Fisheries,
92d Cong., 1st Sess., Ser. 2 (1971).

Mr. Ruckelshaus repeated his pledge to phase out all sewage sludge ocean
dumping "within a reasonable period of time" at Senate Commerce Committee
hearings on April 28 (at 265). Senator Inouye asked him what he meant by a
"reasonable period of time."

Mr. RUCKELSILAUS. Maybe I can explain it by being specific. If you take the
city of New York, which is in the circumstances that have arisen from the
dumping of their digested sewage sludge off the New York bight, as olle of
the kinds of situations which has given rise to the ocean dumping report of the
Council on Environmental Quality and our suggestions in this bill. There is
a tremendous amount of sewage sludge dumped daily off the New York bight
by the city of New York.

To say tomorrow that you can no longer dump it there, you can no longer
put it on the barges which in the past the Federal Government has paid a
portion of the cost of the barges to put the sewage in the ocean, and to say
tomorrow you can no longer do that would present to New York an impossible
situation. There is no place else where they could put it.

A reasonable time I think implies that they have got to figure out something
else to do with the sludge, because the present practice is simply unacceptable
environmentally. So we would in this case make every effort to insure that as
quickly as possible the city of New York found an alternative method of dis-
posal of their sewage sludge that was environmentally sound and that they
not be put to some tremendous expense immediately to do something with the
sludge -such as ship it inland and put it in some landfill of some kind when the
same money could be spent in an effort to determine what might be done with
it in a way that would be environmentally sound and at the same time solve
the problem.

Senator INOUTYE. I agree with you that it would be unreasonable to require the
city of New York, especially with theft fiscal problems [note: this was back in
1971], to stop this disposal program, immediately, but I was just curious to
know what you meant by a reasonable time. Would it be 6 months or 6 years?

Mr. RUCKELSHAUS. It is difficult to say because of the varying circumstances
that exist. In the case of New York, after some study I think we can come up
with a date that most reasonable men could agrce was a reasonable time for
them to dispose of it. (Emphasis added). Hearings on Ocean Waste Disposal
Before the Subcommittee on Oceans and Atmosphere of the Senate Committee
on Commerce, 92d Cong., 1st Sess., Ser. 11 (1971).

Thus, the ocean dumptin)g act, which became law on October 23, 1972, reflects
an understanding between Congress and administration spokesmen, including
EPA's former and present Administrators, that the ocean dumping of sewage
sludge "would be discontinued as soon as possible," that is, phased-out within
"a reasonable period of thne." It also reflects Mr. Train's view that "a very
firm set of timetables" must be set up by EPA to phase out dumping-a view
implicitly endorsed by Mr. Ruckelshaus in his acknowledgment of the impor-
tance of deadlines. Now that EPA has had five years since Mr. Ruckelshaus'
dialogue with Senator Inouye to "study" the case of New York, it is high time
that the "reasonable men" to whom Mr. Ruckelshaus referred should come up
with the promised "date" for the City (and the other 13 applicants represented
at today's hearing) to terminate its (their) ocean dumping.

Getting back to the chronology of events, some curious things happened after
Messrs. Train and Ruckelshaus gave their testimony in the Spring of 1971.
During the period between February 22, 1972 and October 27, 1972, the EPA
Region II Administrator, Gerald M. Hansler, deluged EPA headquarters with
a series of memoranda urging EPA to revise its policy to allow ocean disposal
of sewage sludge to continue until "a more practical and safer alternate is
available." Finally, in a December 18, 1972 Memorandum, then EPA Assistant
Administrator for Air and Water Programs, Robert L. Sansom, gave his
concurrence to Mr. Hansler's proposal to permit applicants for construction ,
grants to engage in ocean disposal if they agreed to:

1. Assure necessary removal of heavy metals and other toxic materials from
industrial and commercial sources entering the municipal system in accordance
with EPA or State requirements.

2. Completely digest or provide equivalent treatment of the sludge prior to
ultimate disposal.
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3. Abandon ocean dumping when a more desirable disposal method is made
available through efforts and/or requirements of EPA, State and regional
authorities.

4. Support the formation and operation of a regional (intra or interstate)
solid waste disposal authority which would accept sewage sludge.

To the extent this approach permits ocean dumping beyond that con-
templated In the representations made to Congress by Messrs. Train and
Ruckelshaus, it would appear to mark an unwarranted and illegal shift in
policy. Leaving aside, however, the status of would-be new sludge dumpers and

* proposed increases in the quantities of sludge permitted to be dumped by
existing dumpers, even the Hansler-Sansom policy clearly commits construction
grantees to abandon ocean dumping when a more desirable disposal method
"is made available" through EPA requirements. As we have seen, such methods
will le available for on-line use by 1981. _

Beyond this new policy )ronouncement, however, construction grants issued
by EPA Region 1I have, since 1971, contained the following Additional Term of
Grant Agreement: The grantee shall develop an acceptable sludge management
program to eliminate ocean disposal and shall cooperate in the course of
program development with EPA in exploring cooperative and Joint solutions
with other operating agencies. The program is to-be fully developed and sub-
mitted for the approval of State and EPA by June 30, 1976 and is to provide
for operation of the program by June 30, 1977. (Emphasis added).

Grantees subject to this requirement (includes at least the following: Bergen
County, New York City .- Rockaway WPCP, Joint Meeting of Union County,
Middlesex County, Nassau County, Passaic Valley, Westchester County, and
West Long Beach), therefore, have obligations beyond those imposed under
tentative special permit condition 7, which requires some dumpers (i.e., Joint
Meeting, Linden Roselle, Middlesex County) simply to "continue to participate
in and cooperate fully with EPA's New York-New Jersey Metropolitan Area
Sewage Sludge Disposal Program," but does not also require them to actively
develop "an acceptable sludge management program to eliminate ocean
disposal." (We suspect, moreover, that these grantees will not meet the June
30, 1976 deadline for submitting a "fully developed" program to eliminate
ocean disposal).

In any case, the quoted grant condition provides a good starting point for
a specific schedule, to be incorporated in the ocean dumping permits that are
issued based on today's hearing, for the phasing out of ocean dumping by 1981.
The permits should provide for submittal of Step I plans within the next few
months, and should provide intermediate dates for accomplishment of various
phases of program implementation, terminating with the elimination of ocean
dukiping by no later than April 23, 1981.

In addition to the alternatives provision of post-1971 construction grants,
these grants also make approval of continued ocean disposal of sludge con-
tingent on the treatment authority having industrial waste ordinances to regu-
late the discharge of heavy metals or other toxic materials into the system.
Again (as will be discussed in more detail in the next section), we would urge
that all ocean dumping permits issued based upon today's hearing be
expressly conditioned on the immediate and active implementation by the
lpermittees (or the municipalities whose sludge they handle) of effective pre-
treatment ordinances, regulations, and policies.

The Marine Protection, Research, and Sanctuaries Act ("MPRSA") became
fully effective on April 23, 1973 (6 months following its passage). Among other
l)rovisions, the MPRSA (section 102(a) ) authorizes the EPA Administrator to
issue ocean dumping permits only where he is able to affirmatively determine
"that, such dumping will not unreasonably degrade or endanger human health,
welfare, or amenities, or the marine environment, ecological systems, or economic
potentialities." Strictly construed, this provision would preclude the approval
by EPA Region II if any of the permit requests before it today.

Interim ocean dumping regulations were published by EPA on April 5, 1973,
followed by interim ocean dumping criteria on May 16, 1973. "Final" regula-
tions and criteria were published on October 15, 1973 (40 C.F.R. Part 227, 38
Fed. Reg. 28609). Under the final EPA ocean dumping criteria, the only type
of ocean dumping permit available to any of the 14 sludge dumpers represented
at today's hearing is a one-year, so-called "Interim" permit (§ 220.3(d)).
Interestingly enough, the criteria plainly (§ 220.3(d) (2)) specify that:

An interim permit uill require the development and active implementation
of a plan to either eliminate the discharge entirely from the ocean or to bring
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it within the limitations of 0 27.3 of this subehapter. Such plans must meet
the requirements of § 227.4 of this subchapter. The expiration date of an
interim permit will he determined by completion of sequential phases of the
development and Implementation of the required plan. and will not exceed one
year from the date of issue. An interim permit may not be renewed, but a naw
interim permit ,may be issued upon application ... upon satisfactory completion
of each phase of the development and implementation of the plan. (Emphasis
added).

Thus, less than 10 months after announcement of the Hansler-Sansoni
policy of permitting ocean dumping to continue until alternatives were "made
available" to the dumpers, EPA regulations made clear that it was up to the
individual dumpers to develop and "actively implement" such alternatives.

The phase-out approach of the ocean dumping criteria is, as previously noted,
more generous toward the dumpers than the literal wording of the MPRSA.
It is likewise more generous than the language of the ocean dumping treaty
("Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter"), which entered into full force (with the U.S. as an active
party) on August 30. 1975. Vnder the treaty, the ocean dumping of wastes
containing mercury, cadmium. organohalogens (such as DI)T and PCBs). and
oil and grease, as other than "trace contaminants" is totally banned. It I.
doulitful that any of the permit applicants represented here today could satisfy
any reasonable definition of trace contaminant with respect to cadmium. Many
would probably also flunk the limitation on organohalogens and oils and greases.

-)n October 2. 1974. EPA Region IT (in a letter from Gerald M. Ilansler to
all New York-New Jersey sludge dumpers) announced that if the IS(' study
of alternatives should "demonstrate that other alternatives are viable. tech-
nically feasible and environnmintally acceptable. our goal will be to phase out
ocean disposal by 1991." Technical Briefing Report Number 2, ). 24. Tin a
February 20, 1975 statement before the New York State Select Committe, on
Environmental ('onservation, Region I1's Surveillance an(d Analysis Director
,at that time Richard T. Dealing) stated that: "The five year 'gap' between
1976 [when the results of the TSC study would be available] and 1981 [the
-goal" for phasing out ocean dumping], is the time needed to implement the
alternatives recommended." Technical Briefing Report Number 2. p. 34.

Earlier. at congressional oversight hearings held on August 2. Ai, Surveil-
lance and Analysis Dire.tor Dewling told the Enviromnental Pollution Sub-
(olnlnittee of the V.S. Senate Committee on Public Works that EPA Region II
had **developed and implemented" a long-range plan "with an ultimate goal of
phasing out ocean disposal by 1981." a plan which I)ewling characterized as
"technically feasible, environmentally sound. amid one that. hopefully, has not
been influenced Iv)" iedia-induced hysteria and emotionalism." (At 32). Bit
Dewling also noted: It is our opinion that -the technical solution to re.solving
this complex environmental problem of ocean disposal is here today: that is,
sludge could be pulled or shipped to the strip mines in Pennsylvania or to
open land areas In New York State.

Standing in the way of such a solution. according to l)ewling. "is overriding
the political and social constraintss associated with the various governmental
agencies." (Id.). Hearing on Sewage Sludge Hazard to Long Island Beaches
Before the Subconmmnit tee on Environmental Pollution of the Senate Committee
on Public Works, 93d ('oig., 2d Sess., Ser. 1152 (1974).

More recently (on "March 5. 1976). in testimony before a House ovrsight
committee. Region 11 Administrator 1lansler referred to the Region's "stated
intention to phase out all industrial and municipal clumping by 1981." In Iis
response to a written follow-up question from Oceanography Subcommittee
('hairman, Murphy, Mr. Htansler seemed to go further than he has heretofore:
With regard tv municipal dumpers, we admit that our phaseout program has
not been as signifl(,ant Ias for industrial dumpers] : however, all municipal
pcrntittees are under on implementation schcduh, to phase out by 1981.
(Emphasis added).

Region II responses to questions from Representative Murphy, Enclosure 2.
Response No. 5. This statement may be contrasted with the following one made
at the Murphy hearing:

The complexities associated with land-based alternatives for thedisposal of
municipal waste are presently under active investigation. Regional policy is to
determine an acceptable land-based disposal method for municipal sludge,
rather than to first set impractical to achieve dea(lhines for the establishment
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of alternatives which may, in the long run, prove to be more environmentally
damaging. However, our common goal is to phase out ocean sludge dumping by
1981.

Statement of Mr. Gerald M. Hansler, P.E., Regional Administrator, EPA
Region II, Before the Subcomm. on Oceanography and the Subcomm. on
Fisheries and Wildlife Conservation and the Environment, House Committee
on Merchant Marine and Fisheries, New York, N.Y., March 5, 1976.

In either case, the National Wildlife Federation believes that environmentally
preferable land-based alternatives are clearly available and capable of being
implemented by 1981. Now that the ISC study on sludge management alterna-
tives has been completed and all that remains is the writing of the final report
and the issuance of formal recommendations by ISC, there is no longer (if there
ever was) any reason for Region II to refrain from imposing specific deadline
dates and establishing specific implementation schedules for achieving its long-
standing "goal" of a sludge dumping phase-out by 1981.

Neighboring EPA Region III has successfully placed its two sludge dumpers-
including one of the Nation's largest cities-on specific phase-out schedules
which will see their ocean dumping terminated by 1980 and 1981, respectively.
EPA Administrator Train has upheld and endorsed the Region III approach in
a September 25, 1975 adjudicatory hearing decision, a copy of which is sub-
initted as Exhibit B. There is no reason why Region 11 should not do the same
and every reason why it should. Indeed, Region II has done the same for
virtually all of its industrial ocean dumpers.

Enough said.

NECESSARY CHANGES IN PERMIT CONDITIONS AND EPA FOLLOW-UP ACTION

I. Inclusion of specific phaseout requirement
Tentative Special Condition 7 ("Implementation Plan, Schedule, or Al-

ternative"), and associated "Note 7," should be revised to make clear the
obligation of sludge dumpers (or the waste generators they represent) not only
to "participate in and cooperate fully with" the sludge disposal management
program, but also to actively implement either (a) the recommendations
which will emerge (and in large measure, have already emerged) from the
program or (b) other appropriate land-based alternatives of the dumper's
choosing which can be put into full effect no later than April 23, 1981.

All permittees, other than those already actively engaged in implementing
appropriate land-based sludge management alternatives, should be required to
initiate, no later than January 1, 1977, Step I planning for implementation of
the land-based alternative(s) selected. All permittees should also be required
to submit semi-annual (if not more frequent) reports on the progress of the
design and implementation of the alternatives being pursued, with the first
such report to be due on April 1, 1977 (results of the various pyrolysis tests
should be available by this time).

The permit should also contain the following specific language:
The permittee shall be responsible for the selection and implementation of

one or more land-based sludge management alternatives, determined by EPA
to be environmentally acceptable, to permit compliance with the following
ocean dumping abatement schedule:

Total cessation of ocean dumping activities on or before April 23, 1981.
It should be noted, in any case, that the date for Implementing alternate

disposal methods needs to be revised (to coincide with the April 23, 1981
cessation requirement of the forthcoming ocean dumping criteria) in the case
of Asbury Park (now scheduled to go to landfill by December 1981).

It should be noted ATrther that, among the things that municipalities can and
should be beginning to do-even before all the pilot testing of sludge pyrolysis
is completed-is to take necessary steps (e.g., ordering, acquiring, and installing
of equipment, dedication of necessary fundig) to accomplish the sludge
dewatering (to 30-40% solids) needed not only to carry out pyrolysis, but also
useful and desirable, if not prerequisite to, the carrying out of other methods
of sludge disposal (e.g., incineration, landfill, land application, composting).

In this regard, it needs to be determined promptly whether the sorts of
sludge "thickening" contemplated by New York City and Passaic Valley (Public
Notice, p. 25) will help or hinder a later shift to pyrolysis. If it does not
contribute to the ultimate adoption of a land-based alternative, its only purpose
(particularly in the New York City case) would s'eemn to be to increase the
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amount of sludge that can be crammed into a barge. Since this will inevitably
increase the (short-term) toxicity associated with sludge dumping, EPA should
not, under those circumstances, permit such a change in barging practices (at
least without a compensating increase in dump site residence times-i.e.,
reduction in discharge rates). The permit should, in any event, delete reference
to sludge thickening (Public Notice, p. 25) as an "alternative disposal method."

Also something that can and should be done virtually immediately is to take
steps to insure that the sites identified by the ISO report as desirable locations
for the installation of regional pyrolysis facilities are in fact available and
reserved for this purpose. (If land acquisition is required, it should be done;
if ordinances or legislation must be passed, this should be done, etc.).

If Region II is serious about phasing out sludge dumping by 1981, steps need
to be taken now to show that it is serious.
II. Imposition of immediate pretreatment requirements

Ocean dumping municipalities with adequate existing pretreatment ordinances
or sewer regulations (i.e., ones which limit inputs to the sewer system of
enumerated toxic substances) should be required to immediately and actively
enforce them. There is no excuse for delaying such enforcement until EPA
gets around to promulgating its own pre-treatment regulations. Yet this is what
cities across the country have been doing. For example, Norman Nash,
Assistant New York City Water Commissioner, testified at the Philadelphia
adjudicatory hearing that New York City has "held off in enforcing our own
[sewer] regulations" until the new federal regulations come into effect. "[W]e
are holding back waiting for the federal regulations and then we will enforce
those." Municipalities, which by the grace of EPA, are granted the privilege of
ocean dumping contaminated sewage sludges which exceed ocean dumping
criteria, have no right to allow removable toxic contaminants to freely enter
their treatment systems and then be transferred to the marine environment.

Ocean dumping municipalities which do not presently have acceptable
existing pre-treatment ordinances or sewer regulations should be given no more
than six months either to develop them or to demonstrate (with full documenta-
tion) that such controls would have no effect on the toxic chemical content of
their ocean-dumped sludge.

In addition, each ocean dumping municipality should be required, by the
expiration date of its new permit (with appropriate interinrprogress reports)
to submit a detailed "heavy metal source determination study," detailing the
origins of the heavy metals found in their ocean-dumped sewage sludge, and
describing the steps to be taken to reduce and eliminate controllable heavy
metal sources. Municipalities (i.e., New York City) which have already done
such studies should be required to submit within the same time frame a report
describing the efforts made to reduce to a minimum controllable heavy metal
sources.

In sum, sewage sludge ocean dumping permits should contain the following
special conditions:

The permittee shall file with EPA within 30 days copies of all existing
pre-treatment ordinances and sewer regulations applicable to discharges into
the sewer systems giving rise to ocean dumped sludge. The permittee shall
submit at the same time a certified statement from the appropriate municipal
official(s) detailing the manner, level, and status of enforcement of such
ordinances and regulations.

If the permittee's system of ordinances apd regulations is deemed adequate
by EPA, but the system is not actively enforcA, the permittee shall immediately.
upon notification by EPA, commence active enforcement of such system. If
the permittee's system is deemed inadequate by EPA, the permittee shall,
immediately, upon notification by EPA, commence active steps to develop an
adequate system of pre-treatment and sewer ordinances and regulations, to
enter into full force and effect within 6 months following initial notification
by EPA.

The permittee shall file, by the expiration date of this permit, a detailed
"heavy metal source determination study," detailing the origins of the heavy
metals found in their ocean-dumped sludge, and describing the steps to be
taken to reduce or eliminate controllable heavy metal sources. Progress reports
shall be submitted quarterly (by the 30th days of Sept., December, and March).
If the permittee has already completed such a study, this study shall be
promptly filed with EPA, and the permittee shall report to EPA on a quarterly
basis its efforts to reduce to a minimum controllable heavy metal sources.
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III. Removal of the Sludge Dump Site From an Active Shipping Lane
As we noted in our April 30 letter to Mr. Pete Anderson, Chief, Marine

Protection Program. EPA Region II, there is an urgent need to give serious
consideration to a relatively small shift (i.e., a few miles) in the location of
the sewage sludge dump site to get It out of the center of an active shipping
lane. We make this recommendation primarily in the interest of safety-a
concern heightened by the recent collision of an ocean dumping barge with a
Colombian freighter. However, there are important environmental reasons for
such a site change as well. Among the most important of these environmental
reasons is the much increased flexibility such a move would give EPA In
adjusting discharge rates and environmental conditions to minimize (at least
short-term) adverse ocean dumping consequences. Thus, the Public Notice
(p. 22) itself notes that, based on bioassay results provided by the applicants,
discharge times as long as 196 hours would be required in order to meet
"limiting permissible concentration" criteria. In fact, discharge tires are
presently 1 hour or less. For example, two vessels in New York City's barge
fleet (M.V. Bowery Bay and M.V. Owls Head) discharge their sludge load in
15 minutes, while the other two (M.V. Newtown Creek and M.V. North River)
take 25 minutes to dump their load. See, e.g., November 15, 1974 letter from
Samuel Hudnell to Gerald M. Hansler. The General Accounting Office has
sharply criticized EPA at Senate and House oversight hearings for allowing
wastes to be "dumped at too rapid a rate which may be causing harm to the
environment."

EPA has proposed (tentative special condition 4(b) ; Public Notice, p. 12) a
permit condition which would increase the required discharge time to five hours
-a modest, but environmentally desirable, change. We understand, however,
from conversations with Coast Guard headquarters personnel, that the Coast
Guard plans to oppose for safety reasons any increase in the discharge time at
the present sewage sludge dump site. While the National Wildlife Federation
believes that at least some Increase in discharge time at the present site
(beyond the present theoretical one-hour time) could be accommodated without
unduly increasing the navigation hazard, the fact remains that any dumping
within a shipping lane poses a hazard to life and property. It Is doubtful that
EPA would wish to assume responsibility (moral, if not legal) for accidents
that occurred following a five-fold increase in discharge time at the present
site.

What then is the answer? The answer is not to retreat and continue the
present ridiculously short discharge times (and correspondingly large discharge
rates). The answer is to move the dump site out of the navigation channel and
to do so as quickly as possible, so that an increase in discharge time can no
longer be compared to a massacre.

Such a shift, it should be noted, would allow EPA not only to safely carry
out its tentative determination to raise the discharge time to five hours, but
it would give EPA the flexibility to require still greater discharge times for
municipalities, such as New York City and Passaic Valley, which plan to
thicken their sludge thereby effectively further increasing their discharge rates.

In our judgment, adequate scientific information already exists on which to
base the selection of a modified sewage sludge dump site within a few miles
of the present site. Indeed, it seems likely that the zone of influence of the
present dump site extends sufficiently far in all directions to encompass all or
part of any new nearby dump site. While we encourage and urge EPA to
coordinate closely with NOAA and the Coast Guard in the selection of a modified
sludge dump site, we do not regard the shift being proposed as a sufficiently
"major federal action" to necessitate new site designation studies or the
preparation of a new environmental impact statement. All that is necessary Is
that EPA consider and discuss this minor site shift in the revision now
underway of the existing "Environmental Impact Statement on the Ocean
Dumping of Sewage Sludge In the New York Bight." EPA would be well-advised
nevertheless to circulate a specific site-change proposal for public review and
comment before finalizing the EIS or putting the change into effect.
IV. Development of an effective environmental monitoring program

Tentative special condition 6 (Public Notice, p. 14) deals with monitoring
the impact of continued sewage sludge ocean dumping, and calls upon the
permittees to submit to EPA, within 60 days of the permit's effective date,
"a detailed proposal for monitoring the Impact of the dumping . . . at and
adjacent to the [designated] site .... "
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The importance of an effective monitoring program cannot be overstated,
given Region II's decision to defer moving the sewage sludge dump site to an
alternative area much further offshore "until a comprehensive monitoring
program indicates] imminent public health hazards or damage to recreational
water quality." February 1976 Draft Environmental Impact Statement on the
Ocean Dumping of Sewage Sludge in the New York Bight, p. 201.

As noted in the EIS: The success of the phased alternative would depend
greatly upon establishing a suitable monitoring and review procedure to verify
that continued use of the existing dump site was not endangering the Long
Island and New Jersey shores or the marine environment. Id., at 202.

The National Wildlife Federation wishes to reiterate its strong view,
presented at the hearings on the EIS (see Exhibit A), that any suitable
monitoring program must make provision for close monitoring of heavy metal,
pathogen (bacteria and viruses), and organochlorine buildups in marine
organisms in and around the dump site-particularly in organisms which may
be used as human seafood and which have a high propensity to bioaccumulate
persistent pollutants (e.g., shellfish and the flatfish which feed upon them).
Such a monitoring approach would not only take advantage of natural biological
processes (i.e., bloaccumulation and food chain magnification) to provide an
early warning of dangerous pollutant buildups (i.e., long before buildups could
be expected in water or sediments), but it would help reduce the risk of human
consumption of contaminated seafood obtained from New York Bight waters
(whether by commercial or recreational fishermen). We are willing and
anxious to assist EPA and NOAA (in conjunction with the affected munici-
palities) in the design of an appropriate monitoring program along these lines.

We have one additional recommendation with respect to the monitoring
program, namely, that it should be expanded to incorporate the effects of
dredge spoil dumping at the nearby so-called "mud" dump site. As Regional
Administrator Hansler indicated in his October 9, 1974 letter to the New York
District of the Corps of Engineers: Taking into consideration the level of
pollutants contained in bofh dredge spoil and sewage sludge--in terms of
pounds per year of contamination added to the ecosystem-it is difficult to
separate the impact resulting from these individual disposal operations.

Mr. Hansler then expressed the view that both the sewage sludge and dredge
spoil sites would need to be relocated. Technical Briefing Report Number 2.
Now that such a relocation is to be deferred until a monitoring program reveals
it to be necessary, it seems only logical and reasonable to formulate and
implement a monitoring strategy that extends to both sewage sludge and
dredge spoil. Accordingly, we urge EPA to develop, in conjunction with NOAA
and the Corps, a monitoring program which will encompass the dredge spoil
dump site and environs and which will complement the monitoring efforts in
and around the sewage sludge dump site.

CONCLUSIONS

The National Wildlife Federation, which is the Nation's largest private
conservation education organization, prides Itself on being a constructive critic
of governmental positions with which we disagree on environmental pollution
and natural resource issues. Never do we criticize for the sake of criticism;
seldom do we criticize without making concrete counter-proposals. Nor are our
criticisms presented in a spirit of animosity or ill will. Quite to the contrary,
it is our firm organizational policy not even to engage in litigation-that
favorite pastime of lawyers-without first having exhausted all reasonable
(and sometimes even some pretty unreasonable) administrative remedies. Also,
we try to be fair and even-handed. If an agency takes a position which we
think is wrong, we let it know. But we also endeavor to let it know when we
think it has done the right thing.

In the case of ocean dumping, we think Region II has been wrong in
holding back (until now, we trust) in placing its sewage sludge ocean dumpers
on explicit phase-out schedules, with a definite end date. We think Region II,
like the salmon swimming home to spawn, has been swimming against the
current in this regard and will "lay an egg" when It gets where its headed
unless it changes its strategy. We have expressed this view with all due
deference.

By the same token, however, we have not hesitated to indicate our support
for Region I I when it is right. We supported and congratulated the Region when
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It reversed itself at the eleventh hour and concluded that most of its industrial
ocean dumpers could not qualify for special ocean dumping permits. We have
also indicated our firm support (with a few isolated reservations) for Region
II's approach toward phasing out ocean dumping by these industries. And we
do not hesitate today in commending Region 1I for the very thorough and
informative public notice it has issued in preparation for this hearing.

We look forward eagerly to having the opportunity in the near future to
congratulate Region II on taking the bold and correct step of letting us and
its sludge dumpers know, in the form of a firm and explicit deadline date,
precisely when the practice of sewage sludge ocean dumping in the New York
Bight.will come to a much-deserved end.

RESPONSE TO QUESTION OF I. BREAUX BY EPA

Question 1. If all sludge dumping in the New York Bight were stopped, would
there by any significant improvement of the water quality there?

Answer. Under present conditions the water quality of the Bight Apex would
not be significantly Improved if all dumping of sewage sludge within the New
York Bignt were discontinued, because the vast majority of pollutants entering
the Apex are from other sources, such as wastewater discharges, dredged material
dumping, and inland run-off. However, as these sources of pollution are brought
under control by ongoing EPA and other Federal and State programs, the overall
water quality of the Bight should improve. -

Quc8tio 2. What percent of New York's and Philadelphia's sewage by-passes
treatment plants and goes directly into local waters?

Answer. Under dry weather conditions, approximately 16 percent of New York
-City's Sewage, 200 .fGD from the North River area of Manhattan and 50 IGD
from the Red Hook area of Brooklyn, is discharged directly,, (i.e., without treat-
inent) into the Hudson and East Rivers. Facilities which would provide sec-
ondary treatment for these discharges are now under construction and are
scheduled to be completed in the early 1980's. None of Philadelphia's sewage is
discharged without treatment.

Question 3. What percent of the New York metropolitan area's sewerage-is
barged to sea and what percent directly enters local water ?

Answer. As noted in Answer No. 2, 16 percent of New York City's sewage is
discharged untreated directly to local waters. The remaining 84 percent is
treated, resulting in a sludge and a treated effluent. All sludge is barged to sea
for ocean disposal. The treated effluent is discharged to local waters.

Question 4. What percent of the New York City area's sewerage is barged to
sea and what percent directly enters local waters?

Answer. Except as noted in the response to question No. 3, all sewage in the
New York-New Jersey metropolitan area receives some form of treatment. Most
major sewerage authorities in Northeast New Jersey, Westchester and Nassau
Counties in New York State, and New York City barge their sewage sludge to
the ocean. This is estimated to be about 85 percent of the total sludge generated.
One hundred percent of the treated effluent is discharged to local waters.

Question 5. H1ow many tons of sewage a year comes down the Hudson River?
Answer. It is estimated that the flow from wastewater treatment plants on the

Hudson is well in excess of 200 MD; 90 percent of flow receives secondary
treatment. This is equal to approximate 834,000 tons per year.. Question 6. Do you feel that the responsibility given to NOAA in Section 203
of the Marine Protection, Research, and Sanctuaries Act for researching land-
based alternatives would more appropriately be given to EPA? Do you see any
reason why NOAA should retain any kind of role In alternatives research?

Answer. EPA and its predecessor agencies have been conducting research and
monitoring of all phases of pollution control for 30 years. NOAA, on the other
hand, was first given this responsibility under the MPRSA. In the specific area
Of alternatives to ocean dumping, EPA and its predecessors have been conducting
research and experiments in sludge utilization for a comparable period of time
both independently and in cooperation with other Federal agencies such as the
Department of Agriculture. The recently enacted Resource Conservation and
Recovery Act of 1976 expands EPA authority into research of sludge disposal
with specific references to pyrolysis and composting.

EPA's continuing research into land-based alternatives is conducted not only
through its Research and Development Program, but also through its Construc-
tion Grants Program through which implementation of many of the land-based

94-496--77--35
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alternatives is funded. Because of its existing expertise and program capability
in this area, EPA would be willing to assume the lead role in research on land-
based alternatives. The expertise of NOAA could be extremely valuable in help-
ing compare the environmental effects of land-based disposal alternatives.

Question 7. What notification procedures will you use to inform our Committee
In the event Philadelphia or New York fall behind their phase-out schedule?

Answer. The Regional Administrators will be requested to keep my office In-
formed of progress as defined in the permit schedule and to advise my office of any
slippage in schedules. I will notify the Committee of the progress toward im-
plementation of alternatives and the action we are taking. If the -ommittee
desires, copies of current phase-out schedules and modifications can be provided.

Question 8. In your statement, you note, "No dump site will be designated for
other than interim use without the preparation of an Environmental Impact
Statement (EIS)". What constitutes "interim use"? In this regard, what is the
status of the 106 site?

Answer. Two types of ocean disposal sites are approved for interim use under
EPA's Ocean Dumping Regulations:

(a) Under Section 228.12 (a) of the Regulations, EPA has approved for interim
use approximately 140 sites for the disposal of dredged and non-dredged material
pending completion of baseline or trend assessment surveys, preparation of an
EIS and formal designation or termination, as appropriate. The vast majority of
these sites are sites which have been historically used for ocean disposal and
whose use continues to be permitted only until such time as EPA can perform the
necessary studies for formal designation.

(b) Under Section 228.4(b) of the Regulations, sites may be approved on a
temporary basis for disposal of small amounts of materials which qualify for a
special permit where the quantities to be disposed of will not result In a sig-
nificant impact on the environment. Because the dumping is authorized only for
a specific period of time, the quantity of wastes dumped is small, the wastes must
qualify for a special permit, and the Administrator must find that the dumping
will not result In a significant impact on the environment, the preparation of
baseline studies or an EIS is neither required nor contemplated for Section
228.4 (b) temporary sites.

The 106-mile site is a site approved for interim use under Section 228.12 pend-
ing completion of an EIS. The baseline and other environmental studies which
would be required for preparation of an EIS on this site are currently underway.

Question 9. At Your May 31-June 1 Toms River hearings, the concept of a
"mothership" to transport wastes to the 106 site was suggested. Could you
describe what EPA's investigation of the use of a mothership has determined,
particularly in regard to anticipated effects on municipalities' costs if this ap-
proach were taken?

Answer. The concept of a "mothership" to transport wastes to the 106-mile site
is under investigation by EPA Region II and the City of New York. We have
determined that such vessels may be available; however, the logistics of utiliza-
tion of such a system and the relative costs of this approach are still being
evaluated.

Question 10. Is EPA confident that adverse effects of 106 site dumping can be
effectively and inexpensively monitored?

Answer. Monitoring the 106-mile site would be a very expensive operation
because of its distance from shore and the depth. Because of the great depths at
this site, in excess of 6,000 feet, settleable materials would be dispersed over awide area and it would be extremely difficult to implement a monitoring program
capable of effectively detecting adverse effects.

Question 11. Is there any evidence that current dumping practices have adverse
impacts in areas other than areas at or adjacent to the dump site?

Answer. We recognize that there has been widespread public concern over
possible damage to beaches and shorelines from ocean dumping. However, there
is no scientific evidence available to us which suggests that areas other than those
immediately adjacent to the dumpsites have been adversely affected.

Question 12. In a recent report to the Congress on Problems and Progress in
Regulating Ocean Dumping of Sewage Sludge and Industrial Wastes, the General
Accounting Office writes. "Because of the many problems which can arise in
demonstrating the feasibility of methods that are promising but largely unproven
in large-scale applications, it is very likely that ocean dumping of sewage sludge
will continue for several years beyond the 1981 deadline". In your testimony, you
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Indicated munlclpalittes would make the 1981 deadline. Could you expand on your
claim in the context of GAO's analysis ?-In particular, do you believe it Is likely
that environmentally more harmful alternatives may replace ocean dumping in
1982?

Answer. The GAO report basically describes the findings of the 1975 Inter-
state Sanitation Commission-Phase I study on alternatives available for the
land-based disposal of sewage sludge in the New York-New Jersey metropolitan
area. The GAO Report in this respect is based on information collected in
1973-1974. Since that time EPA has made much progress in encouraging dumpersW to find alternatives 'to ocean dumping. We feel this is primarily due to EPA's
continuing insistence that alternatives be found by 1981, as stated in our new
regulations. We are also stepping up enforcement activity, requiring more de-
tailed abatement schedules in permits, providing grants for the implementation
of alternatives to ocean dumping, and conducting research into alternatives to
ocean dumping.As noted in my testimony, it is technologically feasible to implement land
based alternatives to ocean dumping by the 1981 deadline. The City of Camden,
New Jersey, for example, scheduled to be fully diverted from ocean dumping
to composting. Other municipal dumpers can also meet their scheduled phase-out
dates if they make the necessary efforts to obtain financing for, develop and
implement alternatives to ocean dumping.

Any land-based alternative required to be implemented by a permittee is re-
viewed by both the Federal EPA and the cognizant State environmental
ageney(ies) to assure that it is environmentally sound. No alternative will be
approved by EPA unless it is determined to be less harmful to the environment
than ocean dumping.

Question 13. The GAO also reported, in regard to Philadelphia's 10-Point
sludge l)isposal Master Plan, that the "City had hoped that all 10 programs could
function on a sufficient scale to allow cess ition of ocean dumping by 1981. How-
ever, as of June 1976, only one-the Public Giveaway Program-was progressing
satisfactorily". Is this assessment correct? What progress has been made in the
last year?

Answer. Prior to June, 1976, the City of Philadelphla was giving away some
of the old sludge from the lagoons since at that time they did not have any de-
watering equipment and the dried sludge from the lagoons was the only sludge
suitable for the giveaway program. Since that time they have obtained sonic de-

-watering equipment so that some of the daily generated sludge, after dewatering,
can be used for this program. In the past year the City has done pilot composting
studies, assisted by an expert from USDA Beltsville who was brought in to
assist them in the latest technology. By the summer of 1978, upon completion of
all the pilot work and marketing studies, they should be able to make a decision
on whether to go to full scale composting. They have also done some small scale
liquid application of sludge on golf courses and other City property and have re-
ceived a permit from the State for land application on a farm in Chester County.
This is a relatively small scale operation. A research program funded by EPA
for two years to convert sludge into Eco-rock, a material used for highway ag-
gregate, has been started at the Northeast Treatment Plant. This is potentially
a large scale program that could take all the sludge from the Northeast Plant.

Question 14. Would you describe how EPA researches land-based alternatives
and how this research information is disseminated to the communities?

Answer. The EPA Office of Research and Development (ORD) supports a
large program of research on various methods of waste treatment. This is done
both in-house and through grants, contracts, and interagency agreements. The
results of the research is disseminated primarily through the technology transfer
program operated by ORD.

The Environmental Research Information Center (ERIC) was established
in December 1976. Its mission is to serve as the focal point within ORD for the
dissemination and exchange of scientific and technical information between both
Agency and external environmental R&D user groups. ERIC combines ORD's
former Technology Transfer and Technical Information staffs into a single unit.

The Technical Information Staff (TIS) publishes the results of ORD's sludge
research work whether performed under contract, grant or within EPA Labora-
tories. Limited copies of the publications are available through ERIC or Project
Officers, with permanent accessibility maintained from the National Technical
Information Service (NTIS) of the Department of Commerce.
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The Technology -Transfer staff has continuously been involved in the progress
,of sludge research. As the link between research and use,, Technology Transfer
examiness all current research in sludge processing to ascertain the'techniques
and processes which are al)iltcable to current needs of the user community. In
coQujuntion with. program .personnel, TT develops seminars and publications
..(hat best suit the particular user/information interface requirement. These
pIblIcations typically contain discussions of the new process, delinetite its uros
,pnd ,cons, and discuss pertinent economic and energy considerations. Technology
Transfer has developed a Process Design Manual for Sludge Treatment and
P1lsposal and is actively considering'major revision of that document.

Capsule reports on sludge research currently under preparation include:
."Static Pile Composting," "Use of Digester Gas at Sunnyvale, California," "Copy-
xolysis of Sludge and Solid Wastes at Concord, C:lifornia."
. Design seminars for Sludge Treatment and Disposal will have been held by
the end of fiscal year 1977 at Newark, N.J., Salt Lake City, Utah, Atlanta, Ga.

anud Boston, Mass.
Plans for fiscal year 1978 call for expanded Technology Transfer activities.

qp'clfcally, the number of design seminars and capsule reports is anticipated
Ao, Increase.
. , quc8tion 15. How closely does EPA supervise the communities' selection of
altern- tives?

Answer. Both the EPA and the State Environmental Agencies must approve
Ithi facility plans developed. Also, these agencies have held and will -hold meet-
,'Vgs to assess programs and to attempt to make standard desired time'schedules,
.Pie ability of EPA to conduct detailed supervision of procedures leading to the
selection of alternatives is, of course, limited by the resources available to meet
all of the EPA program commitments.
. Question 16. Does EPA have plans to prepare an Environmental Impact State-

iment on the alternatives selected by New York. Philadelphia, and Camden?
., Answer. To the extent that alternatives to ocean dumping are constructed with
.Section 201 grant funds. compliance with NEPA would be required under See-
tlon 511(c) of the FWPCA. Whether a negative declaration would be issued or
tn.EI9 prepared in a particular instance would, of course, depend on the facts
df each individual ease. -
- Question 17. Does EPA feel that comnnuinlies tend to select pyrolysis over con-

posting because of a subsidy difference in the Federal Water Pollution Control
Act?
- Answer. The community and their consulting engineer generally favor capital
Intensive facility plans. However, it should be pointed out that such favoritism is
.ot, always detrimental; e.g., consider a community which plans to co-pyroliz9
,olic4 wastes with their sewage sludges. Such a )lan may e more environmentally

acceptable and cost effective than other less capital Intenive methods.
'Que8tion 18. What aspects of composting plants or pyrolysis plants are eligible

for, Section 208 grants under the Federal Water Pollution Control Act?
Answer. Section 208 grant funds are available for regional planning purposes.

However, for the planning and design of site specific sludge treatment facilities,
giants have been and are being issued under Section 201. All municipalities in
the New York Metropolitan Area are under some form of a 201 construction
grant. Most are in the Step 1 facility planning phase.

"Que8tOn 19 (a) Have any companies in the U.S. adequately demonstrated that
pyrolysis of sewage can be carried out? (b) Is there any doubt that pyrolysis

lants will be able to comply with air quality standards in New York and
111llladelphia?
:Answer (a) Yes-Nichols Engineering Company, Belle Mead. New Jersey'

Vn0irotech Corporation, San Francisco, California; Union Carbide Corpora-
ion,1 Charleston, West Virginia. .
:,nswer (b) Sewage sludge incinerators with proper air pollution control

j1ulpment can meet new source performance standards. The pyrolysis processes
Os'ed are a form of "starved air incineration". This process has only one-third
to ,one-half of the total emission of an incinerator; thus, their emissions should
P.J:pigniflcantly less than those of an incinerator.

rn order to install new incineration equipment in a non-attainment Air Quality
dntrol Region such as the New York City metropolitian area, some variation:

,the "roll back" plan must be acquired; for 'example, replacing some old an-

CO-pyrolysls with solid waste

DIRTVA iIME
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cinerator operation with a new pyrolytic operation. There is no information oil
pyrolysis in connection with air quality standards in Philadelphia since MiW-
delphia is moving toward alternatives other than pyrolysis. :.

Que.ition 20. Could you provide in detail your objections to H.R. 5851 1nd
make alternative suggestions for legislation which Imposcs a penalty fee of some.
kind on oceafi dumpers?

Answer. H.R. 5851 provides that EPA must require permittees to spend fuinds
on research Into alternatives to ocean dumping. EPA objects to this because it
would be extremely difficult to establish a reasonable funding schedule since each
l)ermittee would have different costs. Agreement on appropriate research ac-
tivities and resources to be applied could result in protracted negotiations and.
could easily result in widespread duplication of research efforts, and it would
require EPA to audit the financial records of the permittees to insure that the:
funds were actually being spent on the appropriate activities.

We suggest that a better Way to accomplish the same purpose would be to,
assess a penalty fee based on the characteristics of the waste, and allow EPA
the discretion to remit part or all of the fee if a permittee will use an equivalent:
amount of money for the development, demonstration, and Implementation ot,
suitable alternatives. The overall penalty fee assessed would be no less than the
difference between the cost of ocean dumping and the anticipated costs of accept-
able land-based sludge disposal alternatives for permit applicants.

Que8tiaa 21. Could you describe how the Marine Protection, Research, and
Sanctuaries Act might be broadened to include a delayed compliance fee? That'
Is, exactly what would a delayed compliance fee entail? I

Answer. Provisions such as those suggested in the response to Question 20,
could be Included in the Act. An additional provision would Impose a large
increase in the fee after a specific future date. This would be applied solely as
a penalty.

Question 22. What authority does EPA have to regulate Industrial waste dtlf
charge which contain heavy metals? What steps is EPA taking to ensure that
industrial discharges are increasing their pretreatment of discharges? Does BPA,
have the authority to establish effluent charges for industrial discharges? What
authority is available on the state and local levels to regulate industrial dis-
charges and specifically to require pretreatment for New York, Philadelphia and
Camden?

Answer. EPA has authority under several sections of the Federal Water Pol-
lution Control Act Amendments of 1972 (FWPCA) to require industries to limit
the quantities of heavy metals discharged Into navigable waters or publicly-
owned treatment works. Sections 301(b) and 306 provide authority to regulate:
the direct discharge of heavy metals from existing and new Industrial facilities
under technology-based effluent limitations. If limitations imposed on direct dis-
chargers under these two sections are not sufficient to meet desired ambient
water quality, more stringent limitations can be imposed under Section 301(b)
(1) (C) or 302/303 water quality standards. Further restrictions may be estab-
lished for any material categorized as a toxic pollutant within the meaning of
Section 307 (a).

Authority to require pretreatment of wastes containing heavy metals which
would interfere with, pass through or otherwise be incompatible with a publicly,
owned treatment works is provided under Sections 307 (b) and (c).

To date, EPA has published effluent limitations and new source performance
standards for a number of point source categories which limit or prohibit time
discharge of heavy metals--e.g., petroleum mining (chromium), Iron and steel
(lead), solvent-based paints (no-discharge). Under a settlement agreement ap

proved by the Federal District Court for the District of Columbia in NRDC v.
Train in June, 1976, EPA is scheduled to promulgate by December 31, 1979
effluent limitations, new source performance standards, and pretreatment stand-
dards for 21 major industrial categories which will regulate, in addition to 52
other classes of pollutants, the discharge of antimony, arsenic, beryllium, Cad.
mium, chromium, copper, lead, mercury, nickel selenium silver, thallium and
zinc and their compoulids.

The Agency has recently proposed a National Pretreatment Strategy cm
,taining a series of options. When this policy becomes more definitive following
promulgation of the general regulations, the strategy will be used as guidance
for Implementation of pretreatment standards for dischargers In the 21 Indus-
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trial categories, and for the 65 pollutants listed in the Settlement Agreement to
assure that pollutants which will pass through or interfere with a publicly-owned
-treatment works will not be discharged into municipal systems.

The EPA has no authority under Public Law 92-500 to establish any kind of
,effluent charges.

State.q and localities have the authority to establish pretreatment programs
und regulations, as some have already done. EPA policy is to encourage such
action. The States of New York and New Jersey have established pretreatment
statutes and regulations with regard to the discharge of industrial wastes into
municipal sewage treatment systems. In addition the local municipalities or 4
authorities have established pretreatment requirements. These requirements are
basically patterned after those established by EPA. Philadelphia has just
instituted pretreatment of their own which went into effect July 1.

Question 23. Does EPA's current policy in regard to issuing interim permits
comply with the conditions of the International Oceans Dumping Convention?

Answer. The Convention does not address the question of interim permits
as a specific category of permits. All permits granted by EPA are in conformance
with jAnnexes I, II, and III of the Convention, which state the factors to be
considered in issuing permits.

Question 24. The Subcommittees are concerned about the relative restrictive-
ness of environmental regulations applied to different sectors of the environ-
ment. Of particular concern is the restrictiveness of ocean dumping regulations.
The January 21, 1977, GAO report on Ocean Dumping cites an example where
five permit holders in Puerto Rico to phase-out ocean dumping and instead dis-
charged their wastes into a regionals waste treatment plant with an ocean out-
fall. Does EPA have regulations for ocean outfalls? Is the criteria for ocean
dumping more restrictive than for ocean outfalls? If so, why is this?

Answer. EPA regulations for ocean outfalls, pursuant to Section 403 (c) of
Public Law 92-500 are currently under revision. The initial Ocean Dumping
Regulations, published October 15, 1973, included criteria for ocean outfalls.
Since the environmental evaluation procedures for a fixed point source ocean
outfall and the dumping of wastes from moving vessels are considerably differ-
ent, a decision was made to issue separate regulations for each type of dis-
charge. To the extent that the statutory factors to be considered by the Admin-
Istrator in developing criteria under Section 403(c) of the FWPCA parallel the
factors to be considered under Section 102(a) of the MPRSA, every effort is
being made to insure consistency and parity between the two sets of regulations.
Furthermore, where feasible, EPA has attempted to set uniform policy with
respect to ocean dumpers and dischargers. A recent example is EPA Region
IX's issuance of an NPDES permit for the City of Los Angeles' 7-mile sludge
outfall which requires that the sludge discharge be phased out by 1980.

Question 25. According to Mr. Thomas Glenn, the alternatives recommended
by the Interstate Sanitation Commission depend on a vigorous program of pre-
treatment of industrial wastes. Does EPA share this view?

Answer. EPA does share Mr, Glenn's view that the pretreatment of industrial
wastes discharged to municipal sewage treatment plants should be vigorously
pursued. In fact, EPA and the respective state environmental agencies are doing
just that. However, it should be noted with respect to alternative disposal
methods for sewage sludge, that pretreatment would allow greater latitude to.
the-community in selecting alternatives. Since, however, there are technically
feasible alternatives available for implementation immediately (with or without
-pretreatment), the completion of a pretreatment program should not be a limit-
ing factor in their implementation.

Question 26. Mr. Thomas Glenn stated that at the present time only 8 percent
of New York City's sludge will meet the requirements of the U.S. Department
of Agriculture for composting. Dr. Epstein seems to have a different opinion when
he said that about 40 percent of New York City's treatment plants produce sludge
of a quality that can be composted. In EPA's opinion what portion of New York

_City's sl~de can currently be used as compost?
Answer. EPA tends to agree with the estimate given by Dr. Epstein. For

agricultural uses, USDA requirements are more restriteive than for use of
composted material for highway median strips, park lands, landfill cover, nur-
sery material, and sod farmn. Mr. Glenn's estimate presumably is based on the
use of the composted material for purposes such as private and agricultural use&
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which require a high quality compost. Dr. Epstein's estimate is based on its use
for other than private and agricultural uses for which a lower quality compost
is acceptable.

Question 27. Mr. Guarino stated that Philadelphia will phase-out its ocean
dumping by the end of 1980 if there is enough available land. Does EPA feel that
this is a major problem In the way of Philadelphia achieving its deadline? What
steps can be taken to ensure that Philadelphia will have adequate land?

Answer. We have recognized that the availability of land is a potential problem
for some time. In writing the City of Philadelphia's ocean dumping permit, back-
up options other than land application were given to them such as the develop-ment of Eco-rock and composting. If they do need land, there could be problemsreceiving State permits and with public opinion. Land would not be needed ifall the sludge could be, converted to Eco-rock and if they can market their com-post. There is also a certain amount of City-controlled land which could be used.Question 28. Mr. Hansler stated during the hearings that there are thousands
of acres in New York City that could be used for composting. Would you list the
locations and size of each site?

Answer. Under an EPA contract, the Interstate Sanitation Commission pre-
pared a report in June, 1976, "Phase 2 Report of Technical Investigation ofAlternatives for New York-New Jersey Metropolitan Area Sewage Disposal
Management Program". This report listed proposed sites or locations for use assludge treatment sites by the municipalities located in the New York-NewJersey metroplitan area. Most 6f these sites are large enough for the construc-tion of composting facilities. Since publication of the above-mentioned report,the City has informed EPA that there also exists sufficient acreage at severalabandoned landfill sites and at the Fresh Kills landfill site on Staten Island foruse as a composting facility site. The resultant composted material could be usedwithin the metropolitan area on highway median strips, on park lands, as land-
fill cover, and as nursery material; thus there are thousands of acres withinthe New York City area which could be used to receive composted materials.

Question 29. Mr. Jorling stated that the assessment of lead time of implement-ing alternatives is based in part on the availability of funds through Public Law92-500. Would you describe the amounts of money EPA will require and how
this money will be spent? Out of which programs established under Public Law
92-500 will this money be provided?

Answer. Because many of the projects for Implementing alternatives to ocean
dumping of municipal wastewater treatment sludges afe still In the preliminaryplanning stages, firm estimates of implementing these alternatives are difficult
to ascertain at the present time. Current estimates Indicate that the total costof construction of facilities that would be required for all of the cities currentlyocean dumping to dispose or utilize their sludges after secondary treatment re-
quirements are fully implemented may be as much as $600,000,000. This estimate
is based on applying an assumed unit cost to the total projected volume of sludge
from facilities which are presently ocean dumping.

The federal share of construction grant projects authorized by Section 201Public Law 92-500 is 75 percent. Accordingly, the amount of Federal construc-
tion grant funds to implement these alternatives would be $450,000,000. His-torically, 2 percent of construction grant funds are spent for facility planning(Step 1), 6 percent for preparation of plans and specifications (Step 2) and 92
percent for actual construction of facilities (Step 3). It is assumed that approxi-mately the same percentages will apply to the construction grant projects for
Implementation of alternatives to ocean dumping.

EPA is currently funding studies for the development of regional as well as
individual facility alternatives to ocean dumping of sewage sludge by the citiescurrently using this practice. Presently, nearly $4,500,000 of Step 1 construc-
tion grant funds has either been obligated or is in the process of being-com-mitted for such studies. Approximately $1,700,000 of construction grant fundshave also been provided to help construct and monitor a composting facility in
Camden, N.J. in response to a recent court ruling requiring Camden to termi-
nate ocean dumping of its sewage sludge.

Assuming that all municipalities in the New York-New Jersey metropolitan
area selected pyrolysis as the basic alternative to be Implemented, the capital
cost is estimated at $500 million. All permittees within the metropolitan areacurrently have as a permit condition a requirement to select and Implement analternative disposal method by December 31, 1981. This alternative may be fundedusing their own monies or they may obtain construction grant funds under Sec-
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tion 201 of Public Law 92-500. The States of New Jersey and New York have
listed the projects leading to implementation of these alternatives high on their
construction grant priority list and funds have been included by EPA in, the
"needs survey".

Question 30. The U.S. Department of Agriculture has established criteria for
heavy metal content in composted sludge. Has EPA established its own criteria?
If so, how does it relate to plant up-take and ground-water leaching?

Answer. The USDA criteria deal with the utilization of sludge on agricultural
land only. EPA has not yet established criteria for the disposal or other. utiliza-
tion of coniposted sludge. There is too little known as yet about the properties
of various types of composted sludge when exposed to weathering to enable EPA
to set criteria at the present time.

Question .11. Would you please provide the cost. on either a per capita or per
household basis, of wnste water treatment for New York. City, Philadelphia,
Camden and a sample of other major cities?

Cost per household per year
Philadelphia, primary --------------------------------------------- $54
Baltimore, secondary -------------------------- --------------------- 34
Camden, primary -------------------------------------------------- 49
Pittsburgh, primary ----------------------------------------------- 32
Richmond, secondary ----------------------------------------------- 66
New York City, primary/secondary ----------------------------------- 88

Question 32. Does composted sludge which is suitable for agricultural use also
comply with EPA's ocean dumping criteria?

Answer. Composting is a new technique which has not been thoroughly evalu-
ated as yet. Until such time as its behavior in seawater has been explored, it
would not be possible to determine whether or not it would be suitable for ocean
disposal. Certainly some form of compaction or densification would be necessary
to insure that it sinks. Since the bulking material used would be some form of
wood which would tend to float, if consideration is to be given to ocean dump-
Ing, it is likely that the process would have to be given to dumping the material
prior to addition of the wood.

RESPONSE TO QUESTIONS OF MR. BREAUX BY THE CITY OF PHILADELPHIA

Question 1. In a recent report to the Congress on Problems and Progress in
Regulating Ocean Dumping of Sewage Sludge and Industrial Wastes, the General
Accounting Office writes: "Because of the many problems which can arise in
demonstrating the feasibility of methods that are promising but largely unproven
in large-scale applications, it is very likely that ocean dumping of sewage sludge
will continue for several years beyond the 1981 deadline." Do you concur?

Answer. As we have stated on many occasions, the development and imple-
mentation of sludge disposal alternatives for large cities faces many difficult
problems. Some of these problems are unforeseen and arise despite the best efforts
of all parties concerned-as was the case with Philadelphia's first land application
demonstration program at Letterkenny. Because of this difficulty in anticipating
problems like a hostile public, the City has repeatedly cautioned that the 1981
date should not be an Inflexible deadline but rather an important goal.

It is important to clearly state, however, that the City of Philadelphia's pro-
gram is especially designed so that setbacks in one part of the program will
not by themselves cause the deadline to be passed. Our program is made up of a
number of interacting parts which allows us some "cushion" in the event serious
problems arise. For this reason, and because we have been facing the 1981
"deadline" problem longer than anyone else, we remain confident that we will
meet our January 1, 1981 termination date.

Question 2. The GAO also writes, in regard to Philadelphia's ten point Sludge
Disposal Master Plan, that the "city had hoped that all ten programs could
function on a sufficient scale to allow cessation of ocean dumping by 1981. How-
ever, as of June 1976, only one-the Public Giveaway Program-was progressing-
satisfactorily." Is this assessment correct? In light of this lack of progress, do you
feel Philadelphia will meet the 1981 deadline?

Answer. The City of Philadelphia has embarked on an ambitious program and
is fully committed to ending ocean dumping by 1981. It must be restated, how-
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ever, that to accurately predict how and when each component of the Master
Plan will be accomplished is not possible. The City, therefore, strongly disagrees
*,lth GAO's assessment of the success of the overall program Our achievements
since June 1976 alone should convince anyone that, as a whole, the Master Plan
is proceeding very well and the deadline can be met.

Question S. Would you be in favor of legislation which would gei~erate addi-
tional funds for Philadelphia for research and development of alternatives to
ocean dumping?

Answer. No. Legislation and funding procedures already exist that could fund
such programs and, in fact, Plhiladelphia is using such sources for the Franklin
Institute Residue Fusion Program. The problem front our vantage point is to cut
the red tape and exhaustive procedures that exist when trying to fund a search
for alternatives which, by necessity, must be very flexible and responsive. Added
to this problem is the lengthy procedure required for any construction of needed
facilities once an alternative system has been selected for investigation, All this
must be accomplished within a very tight time frame.

Question. 4. What are your most pressing budgetary problems in meeting the
1981 deadline?

Answer. From a budgetary standpoint, the Water Department has established
an adequate operating and capital budget to meet the 1981 deadline. Our most
pressing problem, however, is the danger that the City Council, which must
approve the budgets, vill approval as a result of fines or superfluous anA ex-
pensive interim permit requirements. We have, therefore, continuously urged
restraint on the part of EPA in imposing unnecessary and unfounded penalties or
meaningless permit conditions.

Question 5. In your testimony, you mentioned that funds directed at sewage
treatment would be at the expense of other budgetary concerns for Philadelphia,
such as the school system. Doesn't the program you direct as Water Commissioner
raise its own revenue through water bonds and operate independent of the City
of Philadelphia's budget?

Answer. Yes. The Water Department does generate its own revenue through
bonds and water/sewer rates. However, our budgets must be approved by City
Council, which is the same legislature that passes on all other City budgets.
Therefore, from a political standpoint, a water rate increase for water customers
burdens the same already burdened individual who pays for schools, et cetera.
The effect may not be direct, in that different revenue funds are involved, but
it is certaiti that the effect would be felt if the choice were made nece.sary.

Question 6. Exactly how will you dispose of your sewage in 1982 (i.e., what
percent will be pyrolysized, composted, landfllled, disposed directly into rivers
in raw form, et cetera)?

Answer. This question cannot be answered at this time. It is the expressed
objective of the Master Plan Program to develop the answer.

Question 7. Do EPA's 208 construction grants influence your choice between
composting and pvrolysis? Do you feel that Ile construction grant program
tends to favor certain types of alternatives, "locking in" certain types of tech-
nologies, and as a result, forecloses on new and developing technologies?

Answer. The EPA Coinstruction Grant Program has not yet had any significant
influence on the choice of processes in Philadelphia's Abatement Program. The
establishment of the 1981 deadline has had a more pronounced impact on the
new technologies due to the time required for development, design, construction"
et cetera of these types of alternatives.

Qi,,etion 8. What percentage of Philadelphia's wagee is in combined sewerage,
overflow systems? What percentage of Philadelphia's sewage comes into no con-
tact with industrial discharges? --

Answer. Based on a rough estimation of the areas served by Philadelphia
wastewater treatment facilities, about 58 percent (275.5 mgd) of the total flow
to the plants is from combined sewer systems. The remaining 42 percent (196
ingd) comes through separate systems, including all outlying township flows.

Due to the.fact that all sewage entering the treatment plants are collected
In common intificeptors, all industrial and municipal discharges are combined
prior to treatment,

Question, 9. In your testimony you indicated that a substantial proportion of
the heavy metals contaminating Philadelphia's sewage comes from non-industry
sources. For each significant heavyometal contaminant, could you identify the
major contributors and their percentage contributions?
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Answer. The question posed has no simple answer. First, the distinction be-
tween "controllable" and "non-controllable" industrial sources must be made.
For example, bakeries, breweries, dairies and all other industries and commer-
cial esatbllshments will have metals in their wastewater flows as will all homes.
These sources are broadly classified as "non-controllable" when the metals found
are not the result of processing and are at such concentrations and flows that pre-
treatment is not possible or warranted. A "controllable" source, on the other
,hand, is one that uses metals in a process or that has concentrations in its waste-
water at levels that can be reduced through pretreatment and/or process changes.

Listed below are the current best estimates of the amount of selected metal 4
introduced to the sewage system from "controllable" sources, plus the associated
industrial category involved.

Oadm ium.---Unknown. Virtually all cadmium from controllable sources came
from the electroplating industry. This has almost all been eliminated as of July
1, 1977, and thus the percentage is very low.

Chromium.-Unknown. Much of the chromium comes from cooling tower efflu-
ents, a use which has been effectively banned since July 1, 1977. Other sources
are electroplating and specialty etching.

Copper.-50 percent. Electroplating.
- Lead.- 40 percflt. Mainly from lead chemical manufacturing.

Zinc.--40 percent. About 50 percent of this amount comes from secondary
.copper smelting with the remainder from electroplating, galvinizing, and
photoengraving.

Mercury.-No reduction. Non-controllable.
Question 10. If you were given additional funds for next year, where would

they most effectively be spent?
Answer. This- question is really one of priorities since from a budgetary stand-

point, assuming no changes for unforeseen spending restrictions, the City should
be able to operate effectively. The top priority of the Master Plan at this time is
to make certain that the dewatering facilities operate as scheduled. Additional
funds could be utilized as "insurance" against unforeseen problems in this area.
Equally important in the program is to make certain that the present composting
-and distribution areas are able to produce the best possible product at the sched-
uled rates. Again, additional funds could be used in these projects.

Question 11. In your testimony, you indicate that the best way to handle the
heavy metal problem in sewage is to leave the system the way it Is and treat all
sewage for heavy metals. Wouldn't it be less costly to require industry pretreat-
ment and avoid treating all of Philadelphia's sewage for heavy metals?

Answer. My remarks before the subcommittee regarding pretreatment and/or
control of heavy metals were intended to point out two important facts: First,
technology does not exist at present by which sewage may be treated to remove
heavy metals; second, Philadelphia has in effect pretreatment regulations for

-Industry but other non-controllable sources of heavy metals will still affect the
metal levels in wastewater. Thus, the question you pose could be answered now
only through speculation as to the effects of existing pretreatment requirements
and the development, efficiency, and cost of technology not as yet developed.

Question 12. Could you describe in detail exactly what steps you've taken in im-
plementing the 10-point Master Plan, including the number of individuals em-
ployed by the City in this regard, the number of hours per week these individuals
spend on the project, Philadelphia's overall budget outlay for implementation of
the Plan, and a detailed breakdown of how the money spent in implementing this
Plan is used?

Answer. A truly detailed response to this question would require a small truck
Just to deliver the paper. Instead, I am attaching to this submittal a copy of the

-,testimony presented by the City at the recent public hearing held in Georgetown,
Delaware. In this statement, the status of the Master Plan is fully discussed. Also
attacbd is a eopy of the fiscal year 1978 Operating Budget for the Water Depart-
ment. It contains the requested information on cost outlays and breakdowns.

With regard to the employees working on the Master Plan Programs, It is not
-possible to list them all as many have additional responsibilities within the De-
partment. However, as an example, the Master Plan is administered through the

*Sludge Management Unit which consists of four full-time engineers and two stu-
-dent assistants. In addition, the City relies upon its design consultants. Greeley
and Hansen, and other services contracts such as those with BlProduet Systems,
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and so on to carry out many aspects of the Master Plan.

Question 13. In how many counties have you sought in writing county approval
for disposal of sewage sludge pursuant to the Pennsylvania Solid Waste Manage-
ment Act?

Answer. The Water Department-has sought various forms of county approval
-and township approval for sludge utilization programs. Since local approval does
not always begin with formal requests, the City has made a great many informal
contacts through meetings, phone calls, et cetera. For example, in Bucks County
and Chester County, several requests have been formally made. In Clearfield
County, two townships were contacted for approvals. Informal contacts were
made in the Chambersburg area with the Letterkenny project finally culminating
in a rowdy public meeting. Other informal contacts with local agencies have been
made in various parts of the state.

The City of Philadelphia through its Streets Department made over twenty-five
-contacts with local agencies with respect to a proposed rail haul and landfilling
program involving solid wastes. While these did not specifically deal with sludge,

-the resulting impact on the local citizenry has affected to some degree the City's
ability to work with these areas.

Question 14. What actions, if any, have been taken to develop the Puretec
process?

Answer. The Puretec Process is no longer on the market. The Barber-Colman
Company, who introduced the system to the City, dissolved this part of their
business early in 1976. This process has since been replaced by the Franklin In-
-stitute's Residue Fusion Process (EcoRock) in the City's Master Plan. Work has
already begun towards demonstrating the FIRL system.

Question 15. Has the Federal EPA given an indication that Philadelphia's al-
-ternatives to ocean dumping will meet environmental standards? Is there any
-doubt that pyrolysis, if implemented, will comply with air quality standards? Has
the Federal EPA indicated that an IIS will be required before any alternative
can be implemented?

Answer. There has been little specific guidance from EPA as to the environ-
mental acceptability of the City's programs or whether an environmental impact
procedure is required. For example, with respect to land application of sludge,
the EPA is still in the process of developing guidelines on environmental accept-
abilitv. Similarly, the PaDER (Pennsylvania DER) is still developing their
,guidelines on land application. Thus, in a strict sense, no uniform guidelines on
the environmental acceptability of many of the City's programs are presently
available. Pyrolysis, in general, remains an unproven technology for sludge proc-
essing. Thus, doubts most certainly exist about many aspects of the process, in-
-cluding its ability to meet air quality standardR.

Question 16. What authority does Philadelphia have to regulate industrial dis-
charges? What type of program does Philadelphia have at present to pretreat
'industrial discharges? Does Philadelphia plan to expand or intensify this pro-
gram in the future? Specifically, in the last year, how many industrial discharg-
ers have increased their pretreatment?

Answer. As mentioned previously, Philadelphia now has in effect Wastewater
AControl Regulations which require industry to treat their waste to prescribed
levels before introduction to the sewer system. These regulations were duly ad-
vertised and became effective January 1, 1977. We expect these regulations to im-
prove the wastewater and sludge characteristics.

At present, some industries and commercial establishments have made process
changes-and are thus in compliance. However, where pretreatment equipment
-must be designed and installed, additional time must be granted due to technical
and economic factors. We expect the regulations to be fully In force by July 1,
1979. The Wastewater Control Regulations will affect over 200 Philadelphia busi-

-nesses and industries.

RESPONSE TO QUESTIONS OF MR. BREAUX BY THE CITY OF NEW YORK
ENVIRONMENTAL PROTECTION ADMINISTRATION

Question 1. In a recent report to the Congress on Problemt and Progress In
-Regulating Ocean Dumping of &',age Sludge and Industrial Wa.qtes, GAO
-writes, "Because of the many problems which can arise in demonstrating the



548

feasibility of methods that are promising but- largely unproven in large-scale.
applications, it is very likely that ocean dumping of sewage sludge will continue
for several years beyond the 1981 deadline". Do you concur?

Answer. We are making an all-out effort to meet the deadline. Under normal
condition.,, we would have expected that 1985 would have been a more reasonable.
deadline. We are engaging a knowledgeable consultant to provide us with answers-
as soon as humanly possible. There is a chance that we can meet the deadline.
However, in the absence of a proven technology which is environmentally ac-
ceptable and is feasible under New York City conditions, it is quite possible that
ocean dumping of sewage sludge beyond December 31, 1981 may have to be con4
tinted. Also, please see answer to question 17.

Question 2. Would you be in favor of legislation which would generate addi-
tional funds for New York for research and development of alternatives to ocean.
dumping?

Answer. We would strongly favor added funds for research and development
of alternatives to ocean dumping which meet New York City )arameters.

We would also favor continued research on the impacts of ocean dumping.
Quc8tion 3. What are your most pressing budgetary l)roblems in meeting, the-

1981 deadline?
Answer. Our most pressing budgetary problems in meeting the 1981 deadline.

are:
(a) Finding the City funds, if required as matching funds, for any research

and development portions of the project.
(b) If the City has to fund the usual 12 % share of 201 construction grants

for sludge disposal facilities, an acceptable formula will have to be found to,
advance New York City's share.

(o) Should further investigation indicate that the co-disposal of solid waste.
and sludge should be the preferred option, New York City will have difficulty to.
fund that portion of the costs allocated to solid waste disposal, since there is no.
Federal support program today for solid waste disposal.

(d) Other problems are technical and logistical, rather than budgetary, be-
cause of the deadline.

Question 4. Exactly how will you dispose of your sewage in 1982 (i.e., what-
percent will be pyrolyzed, composted, landfilled, disposed directly into rivers in,
raw form, etc.) ?

Answer. A sludge facility study is getting underway which is to be completed
within one year. Out of this work we expect more detailed answers to this.
question.

The magnitude of the problem is: a total of 391 tons per day of dry digested
sludge for disposal from plants to be in existence by 1982. In addition, two major
plants (North River and Red Hook) which will be removing 94 tons per day of'
dry digested sludge ultimately, will not be completed by 1982 and this quantity
will, of necessity, be disposed of directly into the surrounding waters.

Question 5. How do local communities decide what alternative they will use.
to replace ocean dumping? What role does EPA play in this decision? What role
does the ISC play in this decision? What percentage of communities currently
dumping have chosen a specific alternative to replace ocean dumping after 19sl ?

Answer. This question relates to communities around us and we (1 not have
their data on hand, Presumably each community is studying the ol)tions available
to it. A pilot plant would then be built to field test the most promising option.
I. EPA would review the local decisions. 18C has no formal role but we keep

them posted. There is an Intergovernmental Task Force with New York City.
Nassau and Westchester Counties representatives who meet monthly to exchange
information and to avoid duplication of effort. ISC is kept Informd and we
welcome their comments. There are 14 ocean dumI)ers and we do not know their
plans. U.S. EPA is In a better position to provide this data.

Question 6. )o EPA's 208 construction grants influence your choice between
composting and pyroly.Als? )o you feel that the construction grant program te'ndls
to favor certain types of alternatives, "locking in" certain types of technologies,
and as a result preclude the consideration of new and dvelo!'ng teehnohiarics?

Answer. The Construction Grant Program which supplies 75 percent Federal
funds did not make us favor technologies with heavy capital expenditures over a
low capital expenditure technology. We are concerned with total costs. i.e.
amortized capital costs plus the operating and maintenance costs. The sum of
these costs should be a minimum in the preferred method. The pressure of a
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,,deadline is of more concern than the availability of Federal funds. However, in
the absence of a tried technology we believe it is very risky to make a commit-
ment, particularly on a capital intensive technology such as pyrolysis. It seems
logical to us that there should We emphasis at this time onl research and develop-
nient before a firm commitment under the 201 construction program.

Question 7. What percentage of New York's sewage flows through combined
-sewerage overflow systems? What percentage of New York's sewage comes into
.no contact with industrial discharges?

Answer. In New York City, approximately 5,000 miles of combined sewers
-exist. There are about 1,500 miles of separate sanitary sewers. Thus, about 77 per-
-cent of the sewers are combined vs. 23 percent- for separate. Since the average
.sanitary sewer is smaller than a combined sewer, probably more than 77 percent
of the total flow is in the combined sewers.

There are industrial wastes in the sewage that reaches all of our plants. By
volume, approximately 10 percent of the sewage is of industrial origin. By
strength, as measured by B.O.D., about 15 percent is of industrial origin.

Question 8. If all of New York City's sewage were composted, Is there enough
open land in New York City to utilize this compost?

Answer. Since there is no agricultural land in the City, there is no local market
that could continuously absorb the compost. Thus, composted sludge would have
to be handled as another solid waste going to a landfill. Since landfill space is
scarce and growing scarcer in New York City, landfill disposal is an undesirable
optionn.

Quc tion 9. Will New York City meet the 1981 ocean dumpilfg phaseout dead-
line? Will environmentally less harmful disposal techniques be used in place of
ocean dumping after 1981?

Answer. We wish to comply with the 17.S. EPA order and are making every
effort to stop ocean dumping by December 31, 1981 within our available resources.
However, as indicated above in Item No. 1 there are considerable technical and
other uncertainties to be resolved to meet this deadline. One of the uncertainties
Is to find a technology which is environmentally more acceptable than ocean dis-
posal. We believe this has yet to be demonstrated in a comprehensive manner for
all of the available options.

Question 10. If you were given additional funds for next year, where would
they most effectively be spent?

Answer. We would focus on our internal research program, on a practical
scale, so that we can get answers that are useful to us, e.g. alternative dewater-
ing and sludge disposal technologies on New York City sludges (such as: cen-
trifuging. Carver-Greenfleld process, sludge concentration, with and without
polymer addition, and codisposal with solid waste). Some of these demonstra-
tions can be tried on a relatively modest scale and evaluated fairly quickly.
For example, our Southwest Brooklyn Incinerator is now bnxing upgraded to
inl)rove stack emissions. Advantage was taken of this wo:-k to make structural
changes to allow the introduction of sludges for environmental impact test
l)urposes.

Question 11. Could you identify the major contributors of heavy metals to
New York City's waste water? What percent of each heavy metal comes from
each contributor?

Answer. Our staff gave a paper recently which has been published on this sub-
Ject. The sources of metals reaching New York City treatment plants are given
as follows from L. Klein et al, "Sources of Metals in New York City Waste-
water", Journal of the Water Pollution Control Federation, December 1974,
p. 2650, Table V:

SUMMARY OF SOURCES OF PLANT INFLUENTS

Percentage of total weights received

Source Copper Chromium Nickel Zinc Cadmium

Water supp .........................- 20 0 0 7 0
Waotrsuply-------------------- 12 43 62 13 33FJectroplaters .................... 1 36 33
Other industrial ---------------------- 7 9 3 7 6
Runoff ------------------------------ 14 9 10 31 12
Residential- ------------------------ 47 28 25 - 42 49
Unknown ---------------------------- 0 11 0 0 0
Total (pounds per day) ----------------- 2, 560 1,490 1,120 3,920 160
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In the above table, "Water Supply" refers to all metal present in our local*
water supply as received from our upstate reservoirs. It includes copper sulphate
added to these reservoirs to inhibit algae growth. "Runoff" refers to storm water
flow which moves over the surfaces of the land, roofs, sidewalks, streets, etc,,
Into our combined sewers and then to the treatment plants. The substantial
amount of metals that reaches the plants from residential properties is probably
not subject to much control.

Question 12. Mr. Low stated in his testimony that there are technological dif-
ficulties for New York City associated with the two alternatives recommended
by the Interstate Sanitation Commission, composting and pyrolysis, would youl
explain exactly what are these difficultieS?

Answer. The problems of composting in New York City are:
(a) Large amount of space needed for processing and storage.
(b) Wood chips as a bulking agent are not available here for free, as at Belts-

ville. We know of no suitable no cost, or low cost substitute.
(o) Not all pathogens were studies in Beltsville that could have public health

significance in a congested are like New York City. For example, recent studies:
of the use of sewage irrigation in Israel found that certain enteric organism&
infected the nearby population. Some of the significant pathogens in the Israeli
study were not studied at Beltsville.

-(d) The fate of heavy metals in the sludge would have to be known before-
suitable markets for the composting could be determined.

(e) There is no obvious local market in existence that could absorb-the quan-.
titles of slfidge produced here.

With respect to pyrolysis these are the problems:
(a) Where do the heavy metals go? In the off-gases? In the solids left at the.

end of the pyrolysis?
(b) The uncertain economics of pyrolysis facility with a capacity suitable for,

New York City. Specifically what are the amortized capital costs and operating*
and maintenance costs?

(o) How does pyrolysis compare with the use of local existing incinerators-
whose energy is totally wasted at the present time?

(d) What are the optimum dewatering levels that should be achieved before in-.
troducing sludge into the combustion area?

(e) Comparative costs of sludge digestion to produce usable methane prior to-
pyrolysis vs. no digestion with pyrolysis.

(f) What are the advantages and economics of low and medium temperature-
pyrolysis vs. high temperature pyrolysis, 19uch as use pure oxygen?

(g) The lack of routine operating and maintenance experience with pyrolysis..
Question 13. Mr. Low stated during the hearings that he believes that further ex-

perimentation must be done with composting if it is to be a method that is im-
mediately applicable within New York City. What exactly needs to be done and,
how much time and money will be required to conduct the studies?

Answer. Please see the answer to question 12 on the technical difficulties witlf
composting of which we are aware. The consultant study now getting underway,
should answer this question. We anticipate a recommendation for a pilot module,
large enough to give us the answers for a scale-up to the operating size we wilV
require.

Question 14. Mr. Low stated that New York City would have difficulty in ob-
taining a long standing supply of bulking material for composting. Has New
York City considered the use of substitutes, such as shredded piers and barges,
for bulking material?

Answer. We have considered shredded piers and barges as a source of bulking-
materials. The timber in the piers and barges is not pure wood. There is an as--
sortment of tramp materials such as heavy metal spikes, cables, concrete caps,
etc. which would be difficult to shread. Experience with shredders around the
country in handling ordinary municipal refuge indicates that they have relatively
low reliability and high maintenance costs. At this time we do not know the-
quantity of wood that would be reliably available from these waterfront sources.
Obviously, it would be a source that could not continue forever, such as from a
renewable forest. However, if the other problems related to composting were
resolved, we would investigate further the feasibility of shredding abandoned or
obsolete piers, barges, driftwood, etc.

Question 15. Mr. Low stated that heavy metals present problems that are un-
desirable if the sewage is to be converted into a soil conditioner for application in"
agricultural pursuits. Is New York City's sludge in its current state, if composted,
suitable for non-agricultural uses?



551

Answer. Presumably New York City composted sludge would be suitable if the
heavy metals did not enter the food chain. Most of New York City's public areas
are paved sidewalks and roadways. The City Park system might possibly absorb
somQ small quantity but they could not absorb continuously, the quantities that
are produced here. We do not have comprehensive data on available out-of-town
space. It should be noted that compost with heavy metals placed on the surface
of non-agricultural land could eventually be washed into a river and thence to
the ocean.

Question 16. What authority does New York City have to regulate industrial
dischargeS? What type of program does New York City have at present to pre-
treat industrial discharges? Does New York City plan to expand or intensify
this program in the future? Specifically, in the last year, how many industrial
discharges have increased their pretreatment?

Answer. We have issued regulations pursuant to Local Law No. 2 of 1961
which is concerned with discharge of industrial wastes into the sewage system. It
is now superceded by U.S. EPA requirements. Industrial discharges are not a
major problem for us because of the large dilution by domestic and other waste-
water. Industrial pretreatment was an economic decision by each business which
had to compare our heavy surcharge vs. their cost of pretreatment. We do not
have to expand our program because of dilution which minimizes its impact. ThO
City has also lost industry and their discharges are elsewhere.

Approximately 30 industrial (non-residential) dischargers increased pretreat-
ment during 1976 to meet industrial waste regulations.

It is a problem that our consultants will address.
QUestion 17. [las the Federal EPA given any indication that New York City's

alternatives to ocean dumping will meet environmental standards2 Is there any
doubt that pyrolysis will meet air quality standards? Has the Federal EPA
indicated that an EIS will be required before any alternative can be implemented?

Answer. We have no indication from Federal EPA that the local available op-
tions we are presently aware of can meet the environmental standards; neither
composted N.Y.C. sludge nor pyrolysis gases or solid or liquid residues, nor solid,
liquid and gaseous discharges from the co-disposal of sludge and refuse. The
Monsanto Pyrolysis plant in Baltimore was closed by the Maryland State Health
Dept. because of air emissions. We do not have adequate data on the performance
of other pyrolysis systems. At this point, considering all the information avail-
able to us, we doubt that anyone has all of the required environmental answers.

With respect to an EIS requirement, an EPA official did ask us for a prelimi-
nary assessment of environmental impact in commenting on our sludge disposal
feasibility study proposal. We anticipate that a detailed EIS will eventually be
required. Our consultant will supply whatever environmental information is cur-
rently available during the course of his study.

We are determined to meet the 1981 deadline, but believe that the U.S. EPA
should be given descretion to extend the deadline in the same fashion that U.S.
EPA has had discretion to extend the deadline for auto emissions. The U.S. EPA
should have the authority to ascertain whether or not a proposed land-based
disposal alternative is environmentally preferable to ocean dumping.

HOUSE OF REPRESENTATIVES,
COMMITTEE ON MERCHANT MARINE AND FISIIERIES,

Washington, D.C., June 30, 1977.
Mr. ROBERT Low,
Administrator, New York City Environmental Protection Administration,

Municipal Building, New York, N.Y.
Da A MR. Low: The ocean dumping oversight hearings on June 15 were pro-

ductive and I appreciate your appearance and testimony on that day. Time
* limitations did not allow for all of the Member's questions to be asked. These

questions are enclosed.
Because of the number of questions, I have requested that the record be kept

open for additional time. I would greatly appreciate it If you would provide
answers to the Subcommittee by August 1, 1977.

0 Sincerely,
C n Ne BREAUX,

Chairman, /Subcommittee on Oceanography.
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QUESTIONS FOR THE CITY OF NEW YORK

Q Utstion 1. In a recent -report to the Congres on Problems and Progress In
Regulating Ocean Dumping of Sewage Sludge and Industrial Wastes, GAO
writes, "Because of the many problems which can arise in demonstrating the
feasibility of methods that are promising but largely unproven in large-scale
applications, it is very likely that ocean dumping of sewage sludge will continue
for several years beyond the 1981 deadline". Do you concur?

Question 2. Would you be in favor of legislation which would generate addi-
tion funds for New York for research :and development of alternatives to ocean
dumping?

Question 3. What are your most pressing budgetary problems in meeting the
1981 deadline?

Question 4. Exactly how will you dispose of your sewage In 1982 (i.e., what
percent will be p)yrolyzed, composted, landflled, luoed directly' into rivers
in raw form, etc.)?

Question 5. How do local communities decide what alternative they will use
to replace ocean dumping? What role does EPA play in this decision? What role
does the ISC play in this decision? What percentage of communities currently
dumping have chosen a specific alternative to replace ocean dumping after 1981?

Question 6. Do EPA's 208 construction grants Influence your choice between
composting and pyrolysis? Do you feel that the construction grant program
tends to favor certain types of alternatives, rockingg in" certain types of tech-
nologies, and as a result preclude the consideration of new and developing
technologies?

Question 7. What percentage of New York's sewage flows through combined
sewerage overflow systems? What percentage of New York's sewage comes into
no contact with industrial discharges?

Question 8. If -all of New York City's sewage were composted, is there enough
open land in New York City to utilize this compost?

Question 9. Will New York City meet the 1981 ocean dumping phaseout dead-
line? Will environmentally less harmful disposal techniques be used in place of
ocean dumping after 1981?

Question 10. If you were given additional funds for next year, where would
they most effectively be spent?

Question 11. Could you identify the major contributors of heavy metals to
New York City's waste water? What percent of each heavy metal comes from
each contributor?

Question 12. Mr. Low stated in his testimony that there are technological
difficulties for New York City associated with the two alternatives recommended
by the Interstate Sanitation Commission, composing and pyrolysis, would you
explain exactly what are these difficulties?

Question 13. Mr. Low stated during the hearings that he belives that further
experimentation must be done with composting if it is 'to be a method that is
immediately 'applicable within New York City. What exactly needs to be done
and how much time and money will be required to conduct the studies.?

Question 14. Mr. Low stated that New York City would have difficulty In
obtaining a long standing supply of bulking material for composting. Has New
York City considered the use of substitutes as shredded piers and barges for
bulking material?

Question 15. Mr. Low stated that heavy metals present problems that are un-
desirable if the sewage is to be converted into a soil conditioner for application
in agricultural pursuits. Is New York City's sludge in its current state, if
composted, suitable for non-agricultural uses?

Question 16. What authority does New York City have to regulate industrial
discharges? What type of program does New York City have at present to pre-
treat industrial discharges? Does New York City plan to expand or intensify this
program in the future? Specifically, in the last year, how many industrial dis-
chargers have increased their pretreatment?

Question 17. Has the Federal EPA given any indication that New York City's
alternatives to ocean dumping Will meet environmental standards? Is there nny
doubt that pyrolysis will meet air quality standards? Has the Federal EPA
indicated that an EIS will be required before any alternative can be
implemented?



QUESTIONS OF Bn=Aux AND RESPONSE FsOM "THi CITY OP CAMDEN

Question 1. As a hypothetical example, if Camden were to attempt to dump its
compost Into the ocean, would it meet EPA's criteria? That is, while the compost
appears to be a safe soil conditioner, would it exceed the Ocean Dumping
Criteria?

Question 2. What authority does Camden have to regulate the pretreatment of
industrial wastes? Could you describe your efforts in requiring industries to
pretreat their wastes?

Q 8tion 8. Was the money you received from EPA awarded under a 208
construction grant?

Question 4. How long will it take, from start to finish, for Camden to get its
composting plant in place?

Question 5. Has the Federal EPA indicated that an EIS would have to be
conducted before Camden's composting plan?

Question 6. Do you feel that -the heavy metals content of Camden's sludge will
present any problems when the sludge compost is applied to the land?

Question 7. In detail, what is the cost of Camden's compost system? Which
management team did Camden hire and how did Camden spend the $1.3 million
grant from EPA?

Answer 1. To the best of our knowledge, the United States Environmental
Protection Agency has never received a request for a permit to dispose of com-
post by ocean dumping, and it is not likely that they ever will, because the
material has value, is acceptable for land disposal and, if necessary, it can be
used as a fuel additive.

If, however, the request were received, the United States Environmental Pro-
tection Agency would review it using two criteria:

(a) Using 40 CFR 227.14 Et. Seq., they would determine the need to dump;
and finding that compost is land acceptable, would reject the request accordingly.

(b) Using 40 CFR 227.4 Et. Seq., they would request a chemical analysis,
and on Vie basis of the heavy metal content, mainly Mercury and Cadmium (solid
Phase), the request would, In all probabiUty, be rejected. There is also an Item
of review called "Blo Accumulation", which compost might not meet.

Answer 2. The City of Camden has two existing sewer ordinances, one of which
empowers the City to request pre-treatment in the case of excessive organic load-
ing, and the other which regulates the amount of toxic substances, including heavy
metals, permitted to be discharged. In the latter instance, it does not specifically
empower the City to require pre-treatment, but Is Implied. If you are limited In
PPMI of your effluent, there Is not much you can do except remove the excess.

Up until now, -he City has not actively conducted a program to enforce these
ordinances except where the violation was obvious and severe. Now, however,
when the presence of toxic substances may jeopardize the marketing of the
finished compost, we have begun to track down the excessive discharge.

Answer 3. The Grant is funded by Federal Water Pollution Control Act
Amendments of 1972, Section 201-not Section 208.

Answer 4. The application for the Camden Project was submitted in Septem-
ber of 1976. The Grant was awarded January 5, 1977, at which time design work
by City forces was already under way. A consultant engineering firm was hired
as soon a possible.

The project will consist of ten contracts. It is expected to be completed in late
fall--hopefully November. The ocean dumping permit expires'December 10, which
is the absolute deadline. Camden's biggest problem was the lack of dewatering
devices.

Answer 5. In the submission to both New Jersey Department of Environ-
mental Protection and United States Environmental Protection Agency, no
EIS was Included. Composting is completely acceptable to environmentalists
since there is no combustion, the leachate Is controlled, and there is only a
minimum usage of energy.

Answer 6. The heavy metals in Camden's sludge may present an initial prob-
lem, particularly Cadmium, until we locate the discharger or dischargers and
control it. We have begun the search. Camden Is of such size that we are certain
that we can control toxic discharges.

Answer 7. Following Federal regulations, the City of Camden invited and
received thirteen responses from which one engineering consultant, namely.
Betz Environmental Engineers, was selected and put under contract.

94-496--77-36

F~iViiiW
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The proposed budget is as follows:
Administration expense ----------------------------------- $15,000.00
Preliminary expense --------------------------------------- 9,000.00
Architectural engineering basic fees -------------------------- 60, 000.00
Other architectural engineering fees ------------------------- 357, 884.00
Project inspection fees ------------------------------------ 20,000.00
Construction and project improvement ----------------------- 820,500.00
Equipment --------------------------------------------- 825,000.00

Subtotal ---- ------------------------------------ 1607, 384. 00
Contingencies ------------------------------------------- 112, 500. 00

Total, Share: Grantee 25 percent, Federal 75 percent ----- 1,719,884.00
Total, approved grant amount ---------------------------- 1,289, 918. 00

QUESTIONS op 'MR. BREAUX AND RESPONSES FROM THOMAS R. GLENN, JR.

Question 1. In your testimony you mention that under an EPA grant, the Inter-
state Sanitation Commission is engaged in pilot plant testing of sludges to deter-
mine the effectiveness of pyrolysis as a method of treatment. Could you describe
the current status of the study? Do you believe that there is any doubt that
pyrolysis will comply with air quality standards In the New York or Philadelphia
areas?

Question 2. You and Dr. Epstein are of a difference of opinion as to what por-
tion of New York City's sludge is acceptable for composting. Would you explain
further why you feel that sludge from only two New York City treatment
plants is suitable for composting?

Quetion 8. You stated during the hearings that New York City is not pushing
very strongly for pretreatment of heavy metals. Why is this so and what do you
recommend to remedy it?

Question 4. Explain why you feel that Camden's sludge might not be acceptable
for composting?

Question 5. You stated that with proper pretreatment the heavy metal content
of New York City's sewage sludge can be reduced and made acceptable for corn-
posting. "What steps need to be taken to accomplish this? How much will it
cost"?

Answer 1. The current status of the pyrolysis pilot plant study which the
Commission is conducting is as follows: the last of three one-week campaigns of
runs has been completed and the data is presently being analyzed with a final re-
port due by the end of this year. Preliminary findings indicate that pyrolysis is a
feasible method of sludge disposal. However, the temperature of pyrolysis seems
to be crucial in that the retention and non-retention of some of the heavy metals
is a function of the temperature of pyrolysis. In this regard, the U.S. EPA is
presently preparing to extend this work to include a fourth week's run specifically
aimed at comparing incineration with pyrolysis as to the fate of heavy metals,
especially those in the respirable range.

'Regarding the meeting of air pollution standards, while the potential for
meeting standards by pyrolysis is much better than that of incineration, it must
be pointed out that in this region which already is above the maximum allowable
of particulates as set by EPA, any additional discharges will add to the already
heavy burden in the atmosphere. However, if in fact some of the present incinera-
tion units are able to be converted to pyrolysis, then additional pyrolysis units
may not cause any net additional burden through the lessening of the discharges
caused by the conversion of incinerators to pyrolysis units.

Answer 2. We are probably somewhat more conservative in our approach than
Dr. Epstein in that we must be concerned about possible leaching of heavy metals
into streams and groundwater. Any contamination of the groundWaters would
be extremely serious in those areas that depend upon groundwaters for potable
water supply, such as on Lon Island. Any adverse environmental impacts could
halt this most desirable alternative, and we recommend a conservative approach
until public acceptance of composting has been obtained.
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Answer 3. Testimony by Administrator Low at your hearing was negative
toward the concept of pretreatment. In fact, his testimony indicated that a re-
port prepared by New York City concluded that pretreatment was not necessary.
This, and previous exchanges of information with .New York City, has led uo to
the conclusion that they are not pushing very strongly for pretreatment of 1u It vy

* metals.
Answer 4. Regarding Camden's sludge possibly not being acceptable for com-

posting, we were only questioning whether sufficient testing of the sludge had
been performed. Data on sludges can be deceiving since much of the heavy metals

& is discharged batchwise and extensive testing is needed in order to ascertain
the true heavy metal content.

Answer 5. In order to accomplish pretreatment to remove the heavy metals
content in New York City's sludge, initiative needs to be taken by New York
City or it must be required by New York State or the U.S. IEPA.

QUESTION OF MR. BREAUX AND RESPONSE FROM JOSEPH E. TROFE

Question 1. Mr. Thomas R. Glenn at the hearings expressed his concern that the
temperatures generated by your incineration system would cause the cadmium
in the sludge to go out of the stack. Is this true? Will this cause a problem In
your system complying with air quality standards?

Answer 1. During the course of our testimony before your committee on
June 15, 1977 the concern of Thomas Glenn in regard to the volatilization of cad-
mium was duly noted by us but at that time we did pot take the opportunity to
frame it in it's proper context.

The 1972 EPA 1 Task Force concluded that "except for mercury and lead
the off gas will not be enriched in metals." This was based on a large number
of measurements which correlated the metal concentration of sludge samples to
the actual concentration of metals appearing at the stack. Our incineration
process, although unique in some aspects with respect to hardware specifies
and thermodynamic sequence, falls into the general category of those embodied
in the task force study. The temperatures we achieve are in the combustion
chamber located well in back of the stack. Between the combustion chamber and
the stack is an array of heat transfer equipment which not only drops the
temperature of the off gas but also collects particulates (including cadmium).
Our collection efficiency is inherently superior to other systems. It is there-
fore a necessary conclusion that, although cadmium will be volatilized in the
combustion chamber, only an insignificant amount will ever reach the stack
and therefore will constitute no problem.

When our demonstration unit is in operation in August 1977, it is our intention
to perform rigorous and complete mass balances to confirm the performance
criteria reported from actual operations of this system in Europe.
-- With respect to mercury the Federal EPA 2 has imposed a standard that no
single sludge incinerator shall generate in excess of 8200 grams per day in
its stack gases. Indications are that we will exceed this standard handily.

It is interesting to note that Federal EPA standards do not exist for limiting
concentrations of sulphur oxide, nitrogen oxide, or cadmium from sludge inciner-
ators. In spite of this we have made a voluntary commitment to ensure that the
concentration levels of these substances emitted from our procef s will not even
approach a level which could result in ecological perturbation.

U.S. DEPARTMENT OF AGRICULTURE,
AGRICULTURAL RESEARCH SERVICE,

I Beltsville, Md., July 29, 1977.
Hon. JOHN .BFRAuX,
Chairman, Subcommittee on Ooeanography, Oommittee on Merchant Marine and

Fisheries, Hose of Representatives, Washington, D.C.
DFA Ma. B=E&x: I am enclosing answers to the questions requested in your

letter of June 80,. 197T.

I"Sewage Sludge Incineration" IPA Task Force, March. 1972.
2Federal Register, Volume 39, P9319, -March 8, 1974.
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We have been composting sewage sludge since 1978 and believe that the process
is adaptable to large municipalities such as New York City and Philadelphia.
The Council of Governments serving Metropolitan Washington, D.C. is in the
process of designing a 600-ton per day composting plant. The main effort on

..... New York's part is to begin heavy metal abatement and source control so that
the composted product would be environmentally acceptable and have a greater
marketability.

Sincerely,

J2'Enclostires. ELIOT EPSTEIN, Soil Soientist.

QUESTIONS OF -MR. BREAUX AND RESPONSES FROm DR. ELIOT EPSTEIN

Question 1. You and Mr. Thomas R. Glenn are of a difference of opinion as to
what portion of New York City's sludge Is acceptable for composting. Would you
explain further why you feel that sludge from 40 percent of New York City's
treatment plants is suitable for composting?

Questitm 2. Are the U.S. Department of Agriculture's regulations on heavy
metal coiftent of composted sludge predicated on heavy metal uptake in plants?
Are these regulations also based on groundwater leeching?

Question 3. Dr. Trump noted that with composting there Is a problem with
ensuring that there is complete elimination of all pathogens. According to Dr.
Trump, "If any part remains contaminated, the compost Is a wonderful nutrient
for organisms and they can rapidly grow." How susceptible is composting to
weather and temperature variations? Is the problem described by Dr. Trump a
serious one?

Question 4. If New York City were to compost all of its sewage, what portion
of this compost could be put to use locally? Could New York City utilize
all of the compost which would be produced If all of Its sewage were composted?

Question 5. How long would it take New York City to bring a comprehensive
composting operation on line?

Answer 1. The potential for composting New York City's sludge will depend on
(a) use of the material and (b) initiation and maintenance of a metal abatement
program. Table IV-4 from Phase I of the technical investigation of alternatives
for New York-New Jersey Metropolitan Area Sewage sludge Disposal Manage
ment Program June 1975 Interstate Sanitation Commission Phase I (copy
attached) shows the heavy metal concentration in the 14 New York wastewater
treatment pants. Sludge from West Long Beach, Long Beach, Port Richmond,
Hempstead, 26th Ward and Jamaica could be composted and the compost used
for parks and some field crops. This was my basis for the 40 percent figure pro.
vided in the testimony. Sludge from the remaining plants could be composted and
the compost used as a landfill cover. There is a conflict in the heavy metal data in
Phase I and Phase II of this report. This may be the result of individual grab
samples (sludge analysis varies from day to day, and season to season) or poor
analysis and sampling techniques. There Is a need to obtain statistically reliable
data on the content of heavy metals in New York sludges. The survey should
Include diurnal and seasonal variations.

Answer 2. The U.S. Department of Agriculture does not have regulations on the
heavy metal content of composted sludge. However, in 1976 USDA published
recommendations (copy enclosed) for limiting the maximum cumulative amounts
of heavy metals on private and public lands from the application of sludge or
sludge composts. The CAST Report, EPA Document No. 480/9-76-018, also
provides guidelines for heavy metal application to land. The guidelines are
predicated on plant uptake of heavy metals and possible adverse effects on the
food chain.

Groundwater leaching of heavy metals from recommended rates of sludge apll-
cation will probably be negligible since most heavy metals do not move through
soils but rather are Immobilized in the soil-root zone (0- to 30-cm depth). Exces-
sive applications of sludge on very porous soils (sands or loamy sands) having a
shallow groundwater table may result in some heavy metal leaching and ground-
water contamination.-

Answer 8. Our data show that composting sludge at 600 C. will result in the
elimination of most known human pathogens. We can achieve composting at 600
C. with a very high degree of reliability. The composting process developed by
USDA at Beltsville is not generally affected by weather and temperature condi-
tions If carried out properly.
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Dr. Trump's statement applies to any compost material which is sterilized

(irradiation, electron bombardment, pasteurization, etc.). Regrowth of organisms
does not readily occur, and would not be a serious problem when composted
materials are used for park development, food crops, stripmine revegetation, andturfgrass production. Where compost in bagged products is to be used by theindividual homeowner It may be desirable to subject the material to more
extensive disinfection processes. We have no data on this subject at the present
time.

Answer 4. It is my understanding that the New York Metropolitan Area could
use all of the composted sludge on existing parks, highways, and landfill areas forseveral years. It is hoped that while the compost is being used on non-food crops
and landfills, an abatement program would be initiated.. The removal andrecovery of heavy metals from industrial wastewaters should be encouraged so
as to enhance the potential use of the compost.

Answer 5. It should take New York City no longer than 2 years to bring a com-prehensive composting operation on line. I base-this opinion on the fact that the
Blue Plains Wastewater Treatment Plant plans to compost 600 wet tons (150
dry tons of sludge) per day on a site at Oxon Cove in the District of Columbia
within 12 to 16 months. Dewatering faciliVes would be essential for such an
effort. New York can obtain and install dewatering facilities concurrent with tbs"
construction and development of the composting facility.

94-496 0-77----4.87



TABLE IV-4.--SLUDGE ANALYSES

Thou-
sands of Oils,
dry tons percent Milligrams per dry kilogram

per Percent of dry
Key No. Source year solids weight Arsenic Beryllium Cadmium Chromium Copper Mercury Nickel Lead Selenium Vanadium Zinc

NEW JERSEY

24 Elizabeth (Union-Essex J.M.)- ........ 10.2
44 Linden (L-R.S.A.)- 4.0
46 Little Ferry (B.C.S.A.)- ------------- 15.2
58 Middletown-------------- - .4
73 Newark (P.V.S.C.) --------- 41.7
94 Sayreville (M.C.S.A.) --------------- 24.4

New Jersey total/average ------------ 95.9

8.8
5.8
1.6
3.2
6.6
6.8

10.5 0.17
48.9 <. 33
2.0 <.40

11.3 <. 52
18. : 1.23

1.1 .68

<0.23 72
<.40 65
<.26 240
<.56 &3
<.30 173
<.30 39

6.9 11.6 <.80 <.29 132

720 1,230 9.7;
740 1,850 5.0

2,570 1,000 17.3
480 590 4.2

1,510 680 16.8
490 780 1.0

1,300 840 12.0

69 520 0.1
160 410 <11. 8
200 560 .4

22 167 <14.8
210 2.500 <.1
140 1,440 <. 1

173 1,620 <. 7
NEW YORK

221 Hempstead (Bay Park) - - 5.1
229 Long Beach ------------------------- .7

New York City:
233 Bowery Bay ---------------------- 5.0
234 Coney Island ---------------------- 4.6
236 Hunts Point- ------------------ 1.7
237 Jamaica -------------------------- 10.3
238 Newtown Creek ------------------- 17.0
240 Owls Head---------------------2.7
241 Port Richmond ------------------- .7
242 Rockaway- ------------------- 1.4
243 Tal!mans Island- - - .7
244 26th Ward ---------------------- 4.8
245 Wards Island-------------------15.0

New York City total/average ------- 63.9
219 Hempstead (West Long Beach)'I---- .3
274 Yonkers (W.C.S.D.)- --------------- 3.1

New York total/average ------------ 73.1

2.0 10.4 <.05 1.96 70
2.3 23.5 <174 <4.3 18

2.6
4.8
1.9
7.2
2.1
3.2
2.8
2.7
3.7
6.9
3.6

3.2
8.5
3.6

17.0 92
14.0 50
13.0 106
8.1 35

20.8 46
14.6 290
34.4 54
10.2 51
8.1 152

20.3 98
12.2 4.7

1.53 47
.83 8

1.76 18
.50 4

1.74 71
1.39 18
1.29 3
1.95 16
.99 6
.67 17

1.15 6

15.2 56 1.22 28
.2 <.12 .14 4

12.2 110 <6.6 163

3.1 14.7 <34.5 <i. 51 32.4

1,140 1,180 <. 3
50 420 16.5

2,440 4,540 17.8
210 2,200 6.4
390 2,020 2.7
190 900 3.0

4,590 3,140 7.0
920 3,170 8. 0

61 570 9.3
520 6,240 11.4

1,070 2,890 16.8
490 1,140 6.9
330 1,530 3.7

1,640 2,300 6.5
23 159 6.8

310 1,460 46.0

1,530 2,159 <7.7

110 400 3.2
27 260 14.4

650 2,140 380.0
206 1,370 110.0
170 1,380 360.0
190 530 160.0
660 13,700 630.0
260 1,050 260.0

75 570 250.0
220 2,310 230.0

2,250 2,250 530.0
100 1,440 90.0
60 820 150.0

340 4,500 290.0
118 139 <.1
110 910 <.3

309 4,031 <252.3
COMMERCIAL BARGES

Joint venture --------. 3
Modern transportation -------------------- 17.2

Commercial total/average- ---------- 17.5

Grand total/average ----------------- 186.5

.8 .6 3.8 <2.5 .52
5.3 17.8 .38 <4.9 135

4.9 17.5 .4 <4. 8 132

90 290 1.94
154 630 2.7

153 620 2.7

,4.5 11.9 <22 <1.2 93 1,280 1,140 <9.4

127 1,940 17.7 <130.0 3,900
107 220 <1.1 9.1 1,920

107 250 <1.1 <10. 0 1,940

220 2,400 <99.0 <22.0 2,800
I1973 data lucluded. Others based on 1974 data only.

t *

<6.3
<5.4
<5.9
<6.2
<3.0
<8.3

<5.9

1,230
4,400
1,410
1,370
4,200
3,500

3,300

23.0
24.0

69.0
42.0
80.0
17.0
68.0
68.0
36.0
94.0
45.0
41.0
27.0

46.0
5.9

<2.2

<42.6

1, 120
1,160

5,500 Cp
2,100 01
2,100 00
1,200
3,700
3,500
1,600
4,800
3,200
1,600
11100
2,500

570
2,000

2,325
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DEPARTMENT OF AGRICULTURE,

- OFFICE OF THE SECRETARY,
Washington, D.C., February 6, 1976.

Subject: Enclosed draft for the heavy metals section of the "EPA Technical
Bulletin on Municipal Sludge Management"

To: Joseph Hazir, OMB.
Enclosed is a copy of USDA's suggested draft for the heavy metals section of

the "EPA Technical Bulletin on Municipal Sludge Management."
RICHARD L. DUESTERHAUS,

Coordinator for Water, Air, Land, and Solid Waste.
Enclosure.

USDA SUGGESTED DRAFT OF SECTION 2-4.2 OF THE EPA TECHNICAL BULLETIN
ON MUNICIPAL SLUDGE MANAGEMENT

SUGGESTED DRAFT OF SECTION 2.4

2-4. Additional Requirements for Sludge Application to Agricultural Land
The application of sludge to agricultural lands which may be used to grow

crops must be accomplished so as to ensure that cropland resources are protected
and harmful contaminants are not accumulated in the human food chain.

Additional Requirements for Sludge Application for Forested Land
Current knowledge is inadequate to permit setting precise limits of heavy

metal application to lands dedicated to forest production. Disposal on forest
lands of sludge containing those metals listed In Table A is considerably less haz-
ardous than on cropland.

Forest vegetation is not a principal food for domestic animals, so food chain
considerations are of relatively little concern. In the event the land is converted
to food crop production the limits set for Agricultural land would apply. Preven-
tion of damage to trees and associated forest vegetation and to wildlife must be
assured. Current knowledge suggests that the maximum sludge application to for-
ested sites may be determined by the nitrogen content of the sludge.

Wheneyer land disposal of sludge Is extensively or repeatedly practiced, effects
on wildlife population should be monitored and controlled. Water quality must
also be monitored and controlled; and soil erosr'on, overland flow, and rapid
percolation of contaminants Into shallow ground water aquifers must either be
prevented or controlled.

2-4.2. Protection of Agricultural Lands.-The following Interim criteria are
based on recommendations of the U.S. Department of Agriculture. These limits
are based on experiments directed at the determination of levels of heavy metals
which are toxic to plants or absorbed by plants. Because of the great uncertainty
concerning the appropriate level of intake by humans of these heavy metals as
part of their diet, EPA cannot say that these levels constitute the appropriate
levels for human intake. To the extent, however, that the limits represent an at-
tempt to keep the levels of heavy metals in foods at a lower point than would
otherwise be the case, these limits will make a contribution to the protection of
public health. There will be two categories of land application of sludge: (1)
Application to-privately owned land (hereafter denoted privately owned land)
and (2) Application to land dedicated to sludge application, e.g., publicly owned
or leased land (hereafter denoted publicly controlled land).

I. Application criteria for privately owned lands
No greater amount of sludge-borne metals may be applied than those shown in

TableA:
TABLE A.-MAXIMUM CUMULATIVE SLUDGE METAL APPLICATIONS..EOR PRIVATELY OWNED LAND

Soil cation exchange capacity (milllequivalent per lO0g) t
Metal 0 to 5 5 to 15 More than 15

Maximum metal addition, kilograms per hectare:
Zinc------------------------------------250 500 1,000
Nickel r--------------------------------- 125 250- 600
Cadmium 50 100 200
Ceadmim------------------ 10 .20Lead---------------------------.500 1000 2,000

1 Determined on unsludged soil using the method utilizing pH 7 ammonium acetate for a weighted average to a depth
of 50 cm.
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It is suggested that sludges having cadmium contents greater than 25 mg/kg

(dry weight) should not be applied to privately-owned land unless their Cd/Zn

is <0.015. Annual rates of sludge application on lAnd should be the lower of the

following twa values (1 or 2):
1. Nitrogen requirement of the crop (inorganic N + 20% organic N).

(a) When incoi- iated-sludges should be applied at no more than 100%

of the crop requirement for N.
(b) When surface applied sludge should be added at no more than 150%

of the crop requirement for N. - -
2. Cadimum loadings on land should not exceed 1 kg/ha/yr from liquid sludge

and not more than 2 kg/ha/yr from dewatered sludge.
Sludge having a cadmium content greater than 1.5 percent of its zinc content

should not be applied on a continuing basis unless there is an abatement program

to reduce the quantities of cadmium in the sludges to an acceptable level. These
metal additions apply only to soils that are adjusted to pH 6.5 or greater when

sludge is applied, and are to be managed at pH 6.2 or greater thereafter (soil

pH determined by 1:1 water, or equivalent method).
Growing leafy vegetables on sludge treated land is not recommended without

monitoring the metal content of the crop.
Sludge should not be applied to soils with less than 50 cm of depth.

Ii. Application criteria for publicly controlled land
On publicly controlled land, up to 5 times the amounts of sludge-borne metals

listed in Table A may be applied if the sludge is mixed into the 0-15 cm surface
soil. Where deeper incorporation is practiced, proportionally higher total metal
applications may be made. These metal applications apply only to soils that are
adjusted to pH 6.5 or greater when sludge is applied.

If the sludge metal application rates exceed those recommended for privately
owned land, metal analyses shall be provided to purchasers of marketed prod-
ucts. Purchasers may wish to consult the appropriate state and federal agencies
concerning the relevance of these analyses. - . -

These comments and recommendations are based on best available information
and should be subject to revision as new information becomes available.

STATEMENT OF MICHAEL D. NELSON, CHIEF, WATER POLLUTION CONTROL DIvIsIoN,

CITY OF PHILADELPHIA WATER DEPARTMENT

INTRODUCTION

The City of Philadelphia is pleased to appear again In support of its "request
for an ocean dumping permit and to have the opportunity to report on its
progress in developing alternative methods for disposal of municipal sewage
sludge. In the statement that follows we will report on our program in some
detail and be prepared to answer your questions about it. We believe that the
City is making substantial progress.

We are actively pursuing alternative methods of disposing of processed sludge,
improving our sludge product to make it more acceptable, and seeking to change
public attitudes toward accepting our product for the better. Asvwe will show,
we are making strides in each of these areas and it is my belief that one, or
some combination of, methods will allow us to cease ocean dumping by the
prescribed deadline. While we are proving the most environmentally sound
and practical method of sludge disposal, ocean dumping continues to be the best
interim solution to a difficult problem. We, therefore, need the proposed permit
to operate our pollution control facilities and develop our alternative programs.

We will also comment on the proposed permit. Basically, we are in agreement
with its generAL.provisions, but we feel that some of the specifics are based on
a lack of knowledge of the actual operating realities and we welcome the op-
portunity to point out these problems.

Let me make two points before proceeding to the d-etals. First, I can report
that we are gaining enormously valuable experience. I and my associates in
the City Water Department have perhaps investigated more potential processes
for the handling of sludge than anyone in the United States. Anyone- who has
an idea has had full hearing in our offices. We have gone about seeking solutions
with an open mind and, I might add, an oplii pocketbook. .
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Second, let me urge you to take a broad view of the total impact of sludge
disposal in approaching the ocean disposal problem. If the science of ecology
teaches us anything, it is that we must look upon man's relationship to his
environment as an interrelated whole. We cannot solve environmental problems
in isolation, but must look upon their impact on the entire environment.

Therefore, as you go about considering ocean disposal, please consider it in
the light of available alternatives. Moving out of the ocean, or hastily moving
from one location to another on the basis of limited evidence or unlimited
emotion, can be environmentally disastrous. What we need is careful considera-
tion of all the alternatives before making decisions.

THE PROGRAM

After two years of active effort towards diverting sludge- from the ocean to
land-based disposal alternatives, the City has-gained valuable experience and
insights. What has developed is-a three-step process:

1. building a market and improving the product or service
2. actual diversion from the ocean at the plant sites, and
3. finding ways and means of using the sludge diverted.

Because of the pressures of the deadlines, all three of these elements must
go forward at the same time and the City is making progress on each element.

For example, in order to build the market and improve the product the City
is currently carrying out a give-away program to build acceptance for sludge
utilization; it is conducting a market test program to determine commercial
acceptability; it is studying disinfection as a means of enhancing acceptability;
it is working on plans for a recycling center which will be a physical focus for
the sludge utilization programs; and it is conducting a heavy metal source con-
trol program to assess present and future product quality.

While this is going on, the rate of diversion from the ocean is being increased.
Dewatering capability at the Southwest and Northeast Plants is being improved
so that some 10,800 dry tons will be diverted in the coming permit year. Operating
experience gained during this year will again lay the groundwork for increased

- diversion. Programs using liquid sludge will move from the pilot stage to
meaningful diversion rates of 1900 tons.

The third simultaneous phase of the effort involves finding ways and means
of using the diverted material. Under this phase of the program the following
is being done:

(1) The Philorganic program is being increased and marketing procedures
are being improved.

(2) Composting programs are moving forw rd with expanded facilities and
relative acceptance of Philorganlc and compost is being tested.

(3) The Franklin Institute program of creating an acceptable construction
material from sludge and incinerator ash is going forward.

(4) Efforts will continue to find effective and acceptable means of land
reclamation.

(5) The landfill program will continue, particularly towards using sludge as
daily cover in sanitary landfills.

(6) The use of sludge for both agriculturaLand non-agricultural applications
will continue with sod growerslandscapers and area farmers.

Each of these methods is being explored vigorously and both operational and
marketing experience is being gained. It is important to understand that they
are not alternatives among which tonnage should be allocated on a strict
formula, but rather an Interacting mix which is under trial. If any of these is
successful, and they may all be, each could take the total output of sludge. At
a minimum, given the worst case, the total mix --of alternatives to be carried
out in this year can accommodate the diversion tonnage.

Thus, all three phases of the program and each step within each phase are in-
terrelated alternatives. Assigning precise dates and tonnages to each is counter
productive. It obviates the whole approach of exploring the best alternatives.

As we will point out later, the provisions of the permit which assign final
dates to trial programs are not sound. What is sound and what the City is
committed to is the reduction in ocean dumping quantities and the real diversion
of material to alternative means. The City will be pleased to keep EPA and
anyone else informed on the progress of this involved program, but it is simply..
not amenable to the kind of reporting that construction schedules or removal
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rates lend themselves to. It is essential that this point be understood If the
program is to work.

The following discussion summarizes both the progress to date and the plans
for the upcoming year for each of the program components.

I. PRODUCT AND MARKET DEVELOPMENT

(A) Phflorganio 9tveawa program
The give-away program started in March 1976 with the introduction of

Philorganic at the Philadelphia Flower Show. Since that time over 8000 tons
of the material have been produced at an estinmted cost of $200,000. Nearly
7000 tons of Plilorganics have been givesi away to the general public with 400
tons alone being distributed in 2 lb. nad 50 lb. bags at the 1977 Flower Show.
Of all the material given away to date, 80 percent has been taken by large
users (truck-load or more) and 20 percent has been carted away by small users.

Raw material for Philorganic will continue to be lagooned digested sludge.
The suitable cake (20 percent solids) in Lagoon B at Southwest, which is the
active lagoon at that facility, has been exhausted. This means that sludge must
be excavated from other lagoons, all inactive, to supply the Philorganic Program.
An access road is being constructed to allow cranes and heavy equipment to
remove sludge from Lagoons E and F. Lagoons C and D will not be used in the
near future because of heavy accumulations of grease from scum ejectors on
those areas.

The use of inactive lagoons means that no diversion credit will be taken for
the Philorganic program. The need to maintain and even increase the production
of Philorganic, however, is related to the marketing aspects of all programs.
By maintaining output of Philorganic at levels approximating the demand which
has been developed during the last year, and gradually increasing output and
demand, the introduction of other sludge products (compost, etc.) or sludge
services (liquid application) is made-much simpler. For example, public objec-
tion to the use of sludge on strip-mined areas should be substantially reduced
by a htchly successful and publicly viable sludge use program like PhIlorganic
Extensive publicity and continued exposure to a sludge based product will be
insured through a continuation of the Philorganic Program.

For the upcoming permit year, the City plans to further improve the product
and refine its distribution and public relations techniques. For product quality
improvement, the City will take steps to eliminate the debris, mainly glass
fragments, from Phitorganic. This will be accomplished by paving a major
portion, or possibly all, of the present 8-acre processing area. This work will
be completed by March 1, 1978. With 5 to 10 acres of new space available,
Philorganic production can he maintained at current levels while improvements
are underway; production can be increased to match increasing demand; and
SW centrifuge cake can be composted and slowly incorporated into the distribu-
tion program.

To improve distribution of Philorganic, the existing give-away centers will
be upgraded so that an attractive and convenient means of access to Philorganic
is provided. The Water Department Design Branch is presently developing
drawings, plans etc. for the improved centers. The improvements will be com-
plete by the start of the 1978 growing season.

Public relations and publicity for Pbilorganic will be closely coordinated with
the marketing evaluation group. Advertisements have been placed in many
area newspapers and the Philadelphia Flower Show has attracted over 200,000
people so that a good base has been developed. Similar efforts will continue
throughout the next year.
(B) Marketing evaluation program

With the completion of the "Market Study and Approach to Sludge Manage-
ment" (c.f. 3rd Quarterly Report) several notable features came to light. Among
these was the significant potential of the retail market to absorb a sludge based
product. Coupled vith the Increasing output of the SW centrifuge station and,
therefore, a composted sludge product, it was determined that market testing
should be conducted to further quantify this potential. Tn addition, the improved
quality of Philorganic indicated that this, too, should he tested in a retail
situation. Thus, the City is presently contracting with AGS, Inc., to perform a
retail market pilot program for compost and Philorganic in the upcoming
permit year.
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While a contract has not yet been awarded and a scope of study not formu-
lated, several key parts of the program have been identified. First, packaging-
an essential ingredient-will be accomplished for easy distribution to retail
outlets. A requirements contract will be awarded to provide 40-50 pound bags
of compost or Philorganic as needed. The forerunner of this part of the program
Is the distribution of 50 pound bags of Philorganie--Free for a limited time
only-at the Philadelphia Flower Show. Some 20.000 bags were prepared for
the show with over 15,000 distributed as of this writing.

Another part of the program is the development of specific marketing data
through surveys and Indepth interviews. Again the Flower Show served as a
starting point for this part of the program. Marketing questionnaires were
distributed with the 50-pound bags and an excellent response was evident. The
Information collected will supplement inputs of later data collection efforts.

A point of purchase advertising program will be a vital part of the market
evaluation. After establishing contacts with various retail outlets, the market-
ing group will develop advertising material. introductory offers, etc., for use
by the retailer. These will be refined and developed along with the market po-
tential so that should the program prove as successful as anticipated, expansion
to a larger retailing operation will be easily done.

The marketing evaluation will also provide input to the City as to the quality
and quantity of the product. This will allow changes in processing to be accom-
plished while the market develops. An example of this type of input Is the debris
found in Philorganic which has caused the City to proceed with paving of the
processing areas to eliminate the problem.

The evaluation of retail outlets will be a continuing program. Periodically,
status reports will be filed and circulated to all interested parties.
(C) Digester improvement

The bench scale studies of carbon addition to digesters performed at the
Northeast Plant have been completed over the last year. The final report was
submitted to EPA on March 15 with the Third Quarterly Report. The study
concluded that the "addition of activated carbon to a well operated digester will
not result in significant improvements in either gos production or volatile solids
destruction. However, the activated carbon addition provides an operational
procedure that can be readily Implemented to improve performance and stability
for overloaded digesters."

With the completion of the carbon study, a pilot program has been designed
to evaluate thermophilic digestion. The program will assess the disinfection
and operational characteristics of the process.

The program sets out four operational phases for the program: (1) start-up,
(2) operational testing, (3) virus and pathogen testing, and (4) operating
stability testing. Each phase is detailed in the Study Plan and a sequential pro-
gram schedule is also included. The laboratory digesters will be ready for the
program in the near future so that the start-up phase of the program will begin
on September 1, 1977. From that date on, the study will follow the time frames
given in the Study Memo.

To maximize information developed under this program with respect to the
Master Plan, and not solely to ocean disposal, the ultimate objectives of the
study have been somewhat expanded. As previously intended-indeed, the in-
tent of the permit requirement-the study will help to assess the disinfection
processes as ways of reducing potential marine impacts resulting from ocean
dumping. In addition, however, the program will assess the degree of disinfection
achieved with present digestion practices (mesophillic) and, to some extent,
future digestion methqds currently being implemented under the plant expansion
program. This information can then be used by all other Master Plan programs
to determine present and future product quality.
(D) Recycling Center-Southweat

As discussed in prior reports, the City has been involved in a considerable
amount of development work on the Recycle Center. Final design and the prep-
aration of biddable plans and specifications has recently been authorized by
the Water Department. Design and construction schedules have been sufficiently
adjusted to allow the facility to meet the originally targeted date of June 1, 1978
for operational start-up.
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(M) He"vv Metal souro~e Programs
For the pest several years, the City has been conducting extensive studies

of the sources of heavy metals fouv,4 In the digested sludge. A great deal of data
and documentation has been gathered and reported to the MPA. With the City's
increasing attention to the quality of the sludge products being used, these
studies will continue along the following lines so that a realistic assessment of
trunds (if any) in product quality (i.e., heavy metal concentration) can be
made.

Continued monitoring of heavy metals In the Influent and effluent of the City's
wastewater treatment plants will proceed In the upcoming year. The program
will collect daly composite samples from each STP. These daily samples will
be composited each month and analyzed for u full spectrum of heavy metals.

Further sampling and analysis of effluents from controllable Industrial-sources
will also proceed. These results will be Included with already available data and
conclusion& and recommendations for control will be developed.

11. SLUDOE DIvE SION

A. Sofsthwest dewatering program
During the permit period, nearly 1400 tons of solids were produced at the

Southwest dewatering station. Production gradually Increased during this time
although mechanical problems hampered the output of the station. Of five cen-
trifuges available, three machines were operated on the average of 5 days/week
for 14 -hrs/day from 9/76 to 0/77. At 25 percent downtime, calculations show
that the Southwest station produced 157.5 machine hours/week. The processing
cost for the permit period totaled about $46,000.

Modifications to the centrifuge station will be completed over the summer
which will Increase production and enable the dewatering program tooreach its
goal of over 10,000 tons produced over the new permit period. Cost of the work
will be approximately $180,000.

By September 1, 1977, a third operating shift will begin with the acquisition
of a new operator for the centrifuge station. This will Increase the operating
hours each day and thereby Increase cake production even further.

The production of cake at Southwest and therefore the diversion of soids from
the ocean will proceed according to the following schedule for the 1977-78 permit

Drv tons
Period: diverted
June 1, 1977, to September 1, 1077 ------------------------------ 1, 700
September 1, 1977, to June 1, 1978------------------------------ 8,400

Total diversion for 1977-78. ------------------------------ 10,100
The cake material produced will be channeled Into several programs for dis-

tribution. For example, the cake will be composted on the Philorganie processing
areas and used In the retail test program and, to a limited degree, In the Phil-
organic give-away program. Specialized uses are also being investigated such as
landscapers (non-agricultural) and farmers (agricultural). Assigning specific
quantities of cake to specific outlets Is not possible at this time.
B, Northeast deuatering program

As Indicated In the past, stops are being taken to provide dewatering capability
for Northeast digested sludge. A dewatering station for the Northeast Plant will
be on line by September 1, 1977. The capacity of the centrifuge installation will
be approximately 20 dry tons/day or 6,200 dry tons of cake produced from
August 1, 1977 to June 1, 1978. The station will cost about $365.000 and a 5 day/
week operation and will create an operating-budget of over $200,000 for the
eleven month period.

As Is the case with the Southwest facility, the outlets through which the cake
material (or product derived) will be distributed cannot be precisely assigned
specific amounts. In general, sludge from Northeast may be used In land reclama-
tion, landfills, and certain non-agricultural applications. Also, the Franklin In-
stitute Eco Rock system will use Northeast sludge as raw material when It goes
on line. (c.f. Resource Recovery Section for details)



0. Liquid applioatim program (demotwirafon)
Despite all of the problems encountered with permitting and weather, the

liquid sludge application program was started-in April 1077. Since that time
nearly 200 tons of sludge have been applied to demonstration sites in and around
the Philadelphia area. Other application locations already investigated and
scheduled have a potential diversion of 1700 tons of solids from the oean.

The Water Department has spent a great deal of money in order to begin this
program. The consulting firm of B1-Products Systems, Inc. was awarded a
$160,000 contract in fiscal '77 to advise the City with its sludge management
program. Two sludge application vehicles were purchased at a cost of $105,800,
while a contract worth $800,000 for the rental of tank trucks capable of transport-
ing liquid sludge to application sites was also awarded. The BI.Product and tank
truck contracts have been renewed for this fiscal year ($2.)NO00 and $700,000,
reslctively) and a new applicating vehicle is expected to be purchased shortly
In order that the Water Department can apply 8.8 million gallons of sludge over
the next permit period.
C'. I4quid applioation program* expandedd)

The expanded lquid sludge application program is entirely dependent upon the
success of the demonstration projects. However, these initial projects have been
hampered by the delay in obtaining state permits from the Pennsylvania Depart-
ment of Environmental Resources. Although one permit has been received for
one farm, other applications are still being processed long after they were sub-
mitted. With this in mind, the Water Department has begun some liquid projects
within the City limits in order that the demonstrations can be completed and an
expanded program can be planned for the future.

III. ALTERNATIVE METHODS FOR USING DIVERTED SLUDOE

(A) Resource Recovery Program
The Franklin Institute Research Laboratory has developed a process called

Residue Fusion Process where incinerator residue and sewage sludge are fused
together at high temperatures to produce a marketable highway aggregate. Con-
struction of the centrifuge station which will feed sludge cake to the FIRL
system has already started at the Northeast Plant. Preliminary work on the
Fusion Process has begun with construction due to be started on January 1, 1978.
Start-up for the system is scheduled for June 1, 1978. A total cost of over $2.3
million has been proposed for the FIRL system.
(B) Composting Program

During the past permit year, nearly six million gallons of sludge were diverted
from the ocean by the Southwest centrifuges producing 885 tons of sludge cake.
-This cake has been channeled into the compost program at the Southwest Plant,
At present, plans call for the use of the compost product in a test market study
in order to determine the retail value and market acceptance for sludge cake and
compost products.

On June 8, 1977, engineers from the Water Department met with officials of
EPA to discuss the present status of the City's pilot compost program and
methods with which it could be improved. After a field Inspection of the compost
site and consultation with EPA experts at Beltsville Agricultural Research
Station, it was decided that the Water Department would implement a test pro-
gram using the forced aeration method of composting similar to that used at
Beltsville, Maryland. This test program will be run at a 5- to 10-dry tons/day
rate and will start some time during the summer.

Because of the steadily increasing output of the SW centrifuge station, an
adequate processing area is required. The expansion of the Philorganic processing
areas and the paving of those areas will provide the needed space. A portion will
be dedicated to the composting operation.

Initial processing will be performed using available equipment, i.e. loaders,
trucks, et cetera. The possibility of testing a Cobey composter is also being
explored.
(C) Reclamation Programs

The City has been attempting to implement a reclamation demonstration pro-
gram using strip mined lands for several years. To date, these efforts have proved



less than successful even though several different approaches have been tried.
Again, during the 1977-78 permit year, attempts will be made to implement such
a program. A goal of establishing a 20. to 50-acre demonstration of the concept
by the Spring of 1978 has been set.

With the failure of the Rolling Stone Reclamation Project involving Northeast
Lagoons A and E, the City has moved to secure the services of the Joint venture
(Modern Transportation/Gaess Environmental Services) who proposed the proj-
ect. Modern/Gaess has submitted a proposal to the City to provide professional
services in developing A reclamation demonstration. Much of the experience and
work accomplished in the Rolling Stone project will be applicable and the serv.
ices of Dr. Sopper of Penn State and Dr. Giddings of Todd Giddings Associates
will be made available. When a contract is awarded, a scope of effort and pro-
Ismed program plan will be developed.

Any program Involving reclamation of disturbed land will utilize sludge from
the Northeast WWTP in either liquid or cake form.
(D) Landflll Operation

Sanitary landfills have been investigated by the Water Department as a sludge
disposal alternative. However, only four Pennsylvania landfills In the Philadelphia
area are Interested In receiving sludge as a fill material. These sites (Grows, Kni.-
kerbocker, Lanchester, and Strausberg Associates) fear public opposition and
PaDER regulations could possibly prevent any sludge program from developing.

Now, the emphasis of the program has changed. Due to the successful use of
Philorganic as a cover for a landfill In New Jersey, efforts are being made to
offer sludge cake as a daily cover material required in the sanitary landfill oper-
ation. Initial contracts have been made with interested landfill operators to
Initiate a test program for this possible use of sludge.
(E) Non-Agricultural Programs

Several ways of using the soil conditioning and beneficial aspects of sludge do
not Involve agriculture and the restrictions placed thereon. For example, the
use of sludge to grow sod commercially and, in general, landscaping work may
provide sizeable outlets and yet not involve the farmer. Because the food chain
is not directly involved in these applications, both Northeast and Southwest
sludge appear to be suitable for these types of use,

As a result of the Philorganic Program, interest by area landscape contractors
has been generated. Follow-up contact will soon be made and controlled use
initiated In both the give-away of NE cake product and the retail test program.

Golf courses, another non-agricultural use, have been contacted and test pro-
grams for liquid application initiated. While this outlet may have a somewhat
limited potential according to the recent Market Study, (e.f. 3rd Quarterly) the
outlet does provide good local visibility to the beneficial use of liquid sludge.

Urban reclamation, again a limited potential, is planned via theEastwick
project using liquid digested sludge. Again, good visibility Is achieved.
(F) Agricultural U8es

A major potential outlet and use for sludge Is In providing the material for
-use on farms as a cheap/and available source of organic nutrient. Restrictions
on this type of utilization, while generally inconsistent, are more severe than:
on any other. Thus, only sludge originating from the Southwest facility will be
used in this way.

Two major project sites are scheduled for implementation In the upcoming per-
mit year-the Pownell Jones Farm and the Kuehnle Farm. Both project sites are
being permitted through PaDER although permits have not yet been issued. Ad-
ditional sites appear promising pending successful implementation of the first
programs. These sites will receive liquid material from Southwest. -

The Market Study Indicated that a sludge cake product, i.e. Philorganic or
compost, may be more readily accepted by the agricultural and local communities.
Efforts during the next permit yiar will explore the extent of this additional
acceptance mainly through the evaluation studies.

THE DRAM PEBIMIT

The City of Philadelphia considers the basic thrust of the proposed permit to
be reasonable. However, a number of the specific requirements seem to reflect
a misunderstanding of the program and the timing of various facets, These will
be detailed below.
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Unfortunately, EPA has taken the position of stringent enforcement of the

most mechanical paperwork reporting details of the permits rather than focusing
on the overall environmental Impact. Therefore, we must insist that Impractical
and unwise provisions be changed since they apparently are not subject to after-
the-fact administrative flexibility. We would prefer a more cooperative relation-
ship between fellow environmental agencies, but apparently that is not the policy
EPA has chosen to follow.

The City has reviewed the Draft Interim Permit in some detail and offers the
following comments for the panels consideration :

(1) Special Condition 3 on Page 7 of the Drift Permit would allow 90,000,000
pounds of total solids to be discharged during the permit period. The City's
application, as Indicated by SC 7(b)1 of Permit PA 012, requested 96,000,000
pounds. The reason for this change is not apparent. The short delay in permit
issuance should not require any reduction In allowance quantities and we should
therefore be allowed to discharge up tol96,000,000 pounds.

Two other stipulations in S.C. 3 of the Draft permit are troublesome to the
City. First, the restriction on the amount of solids discharged per month (12
mm lbs.) should be raised to allow for uninterrupted solids removal from the
treatment plants and unforeseen weather contingencies as occurred during the
last permit year. Also, limiting the operation to one barge on site in a 24-hour
period serves only to drive the cost of barging up and serves no apparent environ-
Mentally protective function. This restriction should be eliminated.

(2) Special Condition 4 (d) of the Draft Permit authorizes the vessels "Forest"
and "Lisa" for transporting the material for discharge. Again, to provide uninter-
rupted removal of solids, the City requested authorization for two other vessels,
the "Raritan" and "Maria." We again request that these vessels be included in
the permit so that they are available in the event a situation arises where they
are needed.

(3) Special Condition 4(f) of the Draft Permit reinstitutes the daylight-only
discharge restriction which was waived by the Coast Guard during the last
permit year. This condition, if notf waived, is an extremely costly one to the City
requiring literally hundreds of thousands of dollars of additional expense. This
situation was fully documented for the Coast Guard and EPA during the last
permit year and formed the basis for receiving the waiver. Rather than go through
the same lengthy period of requesting and receiving the waiver in the upcoming
permit, the City requests that the daylight-only restriction be waived in S.C.
4(f) as per the waiver now in effect. A requirement for renewal of the waiver,
or other satisfactory arrangements with the Coast Guard within a specified time-
period, could be incorporated within this condition.

(4) Special Condition 5(a) of the Draft Permit requires that sample splits
be sent to the ]EPA Annapolis Lab within a 24-hour period. This requirement has
been included it past permits and the City has complied- fully. However, we
seriously question the need for this requirement as it would seem that an ade-
quate data base has been developed from the hundreds of samples already sent.
In addition, since we have never received any analytical results from these
samples, we question the utility of the requirement. While a minor substantive
point, we request that this condition be dropped.

(5) Special Condition 5(e) of the Draft Permit would require a "continuing
program to study the concentrations of heavy metals to be controlled by the
guidelines." (Pretreatment guidelines.) The City seriously questions the need
for this proposed requirement since programs already underway will, in fact,
accomplish the same objective. Wastewater Control Regulations are already in
force in Philadelphia and steps are currently underway to insure compliance by
area industries. Also, influent and effluent heavy metal concentration reports
have been, and will continue to-be, prepared and submitted to the Agency, These
reports will provide the information needed to measure the effectiveness of the
pretreatment guidelines, which is the same objective cited in Special Condition
5(e) of the Draft Permit. The City, therefore, recommends that Special Condi-
tion 5(e) be dropped as a permit requirement and the results of the on-going
heavy metal control program be utilized instead.

(6) Special Condition 6 of the Draft Permit deals with the Heavy Metal
Source Determinition Program already underway in the City. Special Condition
6(a)1 requires, however, metal analyses of daily composite Influent and effluent
samples at all Philadelphia treatment plants. This reflects a change in present
practice and a tremendous analytical load for our already burdened laboratory
facilities. The City strongly suggests that this requirement be changed to specify
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analysis of monthly composite samples consisting of daily composite samples
for all plants. This would give the Water Department the ability to increase the
number of industrial samples analyzed for source control purposes.

Special Condition 6(a) (2) requires quarterly reporting on surveillance for
other possible controllable sources of metals. In light of the work already com-
pleted, the already established pretreatment regulations, the requirements of
6(a) (1) and so on, the City feels that annual reporting of the surveillance efforts
would be more than sufficient.

(7) With regard to Special Condition 8 of the Draft Permit, the City Is some-
what concerned with the lack of recognition for the Revised Sludge Master Plan
submitted as part of our Permit Application. The Revised Plan reflects the best
estimate by the City as to the status and progress of the active portions of the
original Master Plan and thus replaces the documents referenced in the Draft
Permit as the functional document. This fact should be reflected in the permit
conditions if any reference to source documents is needed.

Also of a general nature, but in all likelihood the most serious of issues raised
by the Draft Permit conditions, is the very pronounced tendency for some permit
conditions to go further in specifying tasks than is appropriate. Specifically,
Special Conditions 8(c) (4) ; 8(d) (7) ; 8(E) (1) (e) ; and 8(f) (3) require the
submission of "engineering plans" or similar documents pertaining to full-scale
implementation. As we have repeatedly stressed and requested, this extension of
the City's planning process is not based on the City's submissions and can lead to
difficulties in compliance in cases where the program itself concludes against imple-mentation but the permit requires a plan of implementation anyway. This will
be further commented upon as the subsections of S.C. 8 are discussed individually.

(8) Special Condition 8(a) (i) (a) requires attainment of operational level forfive centrifuge units at Southwest with appurtenant cake removal equipment by
October 1, 1977. This conforms with the scheduled modification to the SW station,but specification of five units may reflect a misunderstanding of planned routine
operations of th facility. When modifications are completed, all five existing units
will be capable of operation but only four units will actually operate at onetime to allow the fifth machine to receive scheduled maintenance. This normal
operating procedure should be reflected in the Permit Condition to avoid any
future misunftstanding.

(9) Special'londitions 8(a) (iii) and 8(2y both refer to demonstrating "de-watering capability" at Southwest and Northeast. Given the interpretive dif-
ficulties encountered with the same language in last year's permit and the fact
that the current Revised Plan calls for having the equipment available to de-
water at the specified rate but to only operate the machines at rates which coin-
cide with developing outlets, this language should be modified to reflect what
will actually occur during the permit period.

(10) Special Condition 8(c) (4) calls for submission of design and construction
schedules for full-scale composting facilities following a prescribed pilot study.
The pilot study schedule presents no apparent difficulty but the requirement, be-
fore the fact, of full-scale planning schedules on the basis of a not yet completed
study seems unwarranted. Unless specific language is included to state, in effect,
that such plans will only be required if the study results are positive, the require-
ment should be dropped.

(11) Special Condition 8(d) (2) calls for beginning construction of the Eco-
Rock Facility on December 1, 1977. This should be changed to January 1, 1978,
to conform to the program plan schedule submitted as part of the City's permit
application.

(12) Special Condition 8 (d) (7) requires engineering plans for full-scale opera-
tion of the EcoRock process again before the facts are known on the success or
failure of the pilot work. Language such as that recommended in Item 8 above is
needed.

(18) Special Condition 8(E) (1) sets up a schedule for implementation of a
strip mine demonstration program. Again, an engineering plan for full-scale
operation is required before the facts are known and language such as that recom-
mended in Item 8 above is needed.

(14) Special Condition 8(F) (8) requires a final engineering plan for conver-
sion of all digesters to the thermophillc mode by December 1, 1978. Two problems
are seen here. First, the engineering plan is again required before the study is
performed and suitable language, as recomended in Item 8, is needed. Second, thetime prescribed for conversion (6 months), should it be deemed necessary, ap-
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pears inadequate. This could be more readily determined at a lIter date accord-
ing to normal engineering procedures.

(15) Special Condition 8(G) requires quarterly reporting on various program
parts. The City has no difficulty with quarterly reporting as we have repeatedly
stated in the past. The inclusion of a dredge spoil reclamation report, however,
is somewhat surprising in light of the negative response from the Corps of Engi-
neers reported under the current permit. We recommend dropping this require.
ment from this condition.

CONCLUSION

In conclusion, the City of Philadelphia believes it has an extraordinarily pro-
gressive program of municipal sewage sludge disposal. We believe that we are
following an extremely wise course of action by pursuing a number of outlets for
processed sludge, while at the same time improving our product and the climate
for receiving it. We are making progress in line with our commitment and thus
we believe that the permit as proposed should be approved with the amendments
we suggest. Those amendments do not change the basic purpose of the permit
or its regulatory function, but only suggest modest adjustments to conform to
the real world of operating needs.
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John G. Reutter founded John G. Reutter Associates In 1951. He is President and Chief
Executive officer oi the firm. He Is a partner of Reutter A Deliz, an associated firm with
offices In San juan, Puerto Rico.

Mr. Reutter holds a Bachelor of Sclence degree In Ciil Engineering from Drexel
University, Philadelphia. For ten years prior to 1951, he was Chief Engineer for
Hungerford A Terry, Ina one of the country's leading water and waste treatment
equipment manufacturers.

Mr. Reutter served as President of the Consulting Engineers Council of the United States
1968-69, the national organization of 2,500 consulting engineering firms throughout the
country. In his position as Ntional President, he traveled throughout the United States
representing consulting engineers before many groups and agencies. He has testified
before congressional committees and state legislative bodies. He has served two terms as
President of the New Jersey Consulting Engineers Council, Is a Fellow of the American
Society of ClI Engineers, member of the American Institute of Consulting Engineers and
the Mttonal Sodety of Professional Engineers.

Mr. Reutter Is a Commissioner of the New Jersey Professional Engineers a nd Land
Surveyors License Board, which regulates professions of engineering and surveying In the
State of New Jersey.

He served a two-year term as a delegate of Consulting Engineers Council, USA to the
International Federation of Consulting Engineers (FIDIC), the organization representing
consulting engineers throughout the world.

He Is a registered Professional Engineer In the States of New Jersey, Pennsylvania,
Delaware, Marylnd, Virginia, and Puerto Rico. He Is a Licensed Land Surveyor and a
registered Professional Plnner In tir State of New Jersey

It was through Mr. Reutter's progressive attitude and initiative that his firm has grown
from a very small company to a nationally kno wn firm In less than 20 years.
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STATEMENT BY

JOHN G. REUTTER, PE,

Mr. Chairman and distinguished members of this panel:

It is a pleasure to have the opportunity to appear before you today to
comment on the "National Plan for Energy Research, Development and
Demonstration" published recently by ERDA, and to tell you of the progress which
we at John G. Reutter Associates have made toward a contribution to the realization
of one of the near-term immediate goals of that National Plan.

While I do not presume to offer a comprehensive critique of the plan which
ERDA has advanced, I can tell you that I share the sense of urgency which underlies
the Plan and which has become the focus of an emerging national debate and
discussion.

On one point I wish to express my most emphatic agreement: namely, that
"all the national energy technology goals must be pursued together. Concentration
on only one or a few technological avenues is not likely to solve the energy
problem."

Mr. Chairman, as a representative of and true believer in the private sector of
this great country, I can predict with some degree of confidence that we can and will
succeed In mastering the energy crisis confronting the nation if certain conditions
are created. First and foremost, we must have agreement on the grand design of a
program of action. Second, the Federal Government must settle on a leadership
role--the strategic approach, if you will-designed to integrate the energies, the
talents, the ingenuity and the resources of both the public and private sectors.

Rather than pursue policies which, however unintentionally, may place the
Government in a competitive or adversary role vis-a-vis private enterprise, I would
hope that ERDA, as well -s all segments of the Government involved in solving the
energy crisis, will move to -forge a true partnership with industry.

It
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The critique of big government most certainly has its place-.but, Mr.
Chairman, if ever 'there were a clear-cut case in which the sheer bigness of
Government can be used as leverage to attack a problem for the common good, this
is it. And, as I read and carefully analyzed th elements of the National Plan, I
sensed a new and positive attitude toward the necessity and the possibility of
creating a genuine, partnership. I applaud this attitude, which may be as important as
any of the substantive parts of the National Plan, and I urge you and your
distinguished colleagues on this panel and throughout the Government to be
properly vigilant in your efforts to assure that this spirit of cooperation is
maintained and amplified as you progress with this tremendous task. I also hope that
you will "spread the word" to the private sector to the maximum possible extent.

While I do not know how many businessmen and energy-oriented industrialists
may have read this Plan, I would certainly hope that they will do so as soon as
possible. It is my personal feeling that many private businessmen who remain
convinced that the Federal Government is over-regulating and, in some cases,
actually dampening the entrepreneurial spirit in this country, and who may even
believe that the Government is-assuming the role of the permanent adversary of
business, might be pleasantly surprised by the positive and constructive approach
taken in this National Plan.

The firm that I head is comprised of more than 150 individuals; we perform
consulting engineering services, and over the years we have accumulated extensive
experience in the field of waste disposal. Our principal activity has been in the rapid
growth area of Southern New Jersey, where we enjoy a widespread reputation for
competence, hard work and an innovative approach to complex engineering
problems.

During the past we have been funding, on an internal and preliminary basis, an
investigation into a new conc pfwhich we believe can truly make a significant
contribution to at least one of the highest priority demand items of ERDA's

04-496 0 - I7 - 38
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National Plan: the conversion of waste materials to energy and the recovery of
non-energy resources.* You will perhaps have a better understanding of my
enthusiasm for boti the scope and the spirit of the ERDA Plan once you have the
basic facts on this process, which we believe is feasible now.

Mr. Chairman, I believe that the work we have performed here--and which has
met with wide interest and enthusiasm in our immediate area, principally from our
local Government organs--is in fact dramatic evidence of the role which smallerfirms .

such as ours could play, under the guidance and support of an overall plan, in
contributing to meeting the energy needs of the future.

With your indulgence, and mindful of the constraints of time, I would like to
call on the Director of Research and Special Projects of our firm, Mr. Joseph Lisa, to
give you in a very few minutes the basic technical details of our proposed system to
convert waste materials to energy and to recover resources.

*Note that the Glossary for the National Plan defines "Waste Materials to Energy"

In this fashion: "The development, design, construction and operation of systems
and processes to utilize wastes or refuse and convert the energy contained therein
useful power or heat. It includes also processes for the recovery and recycle of

va ble non-energy resources."
(Page G-1).
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COMMENTS BY

JOSEPH J. LISA, JR., P.E.

In 1968, John G. Reutter Associates commenced work on the Glbucester County

regional sewerage facilities. During the planning, design, and implementation of this

project, the magnitude of sewage sludge disposal problems in Southern New Jersey

was clearly established. JGRA initiated an in-house program to evaluate present and

emerging technologies to improve and economize sludge management.

Those investigations identified a number of conventional alternatives and also

revealed a synergistic relationship between environmental, energy, and economic

problems in New Jersey. This presentation will address all three (3) of these

problems, particularly as they relate to the counties of Southern New Jersey,

including Burlington, Camden, Gloucester, Salem, Cumberland, Atlantic, and Cape

May.

EXHIBIT 1

COUNTIES OF SOUTHERN
NEW JERSEY

Camden

Gloucester

Sale

Cumberland
lAtlantic

May

New Jersey is the most densely populated State in the union; it is forty4ifth in size,

seventh In manufacturing, fifth in the production of glass products, and first In the

manufacturing of chemicals. Industrial employment In Southern New Jersey can be

characterized as follows:
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EXHIBIT 2

INDUSTRIAL EMPLOYMENT

INDUSTRY

Glass Industry
Petro/Chemical
Construction

POPULATION

30,000
16,300
33,400

These industries are energy demanding - especially for natural gas. In addition,
population growth is straining already limited gas supplies in Southern New Jersy.

EXHIBIT 3

SOUTHERN NEW JERSEY POPULATION

YEAR

1970
1990

POPULATION

1,368,000
1,809,000

Starved for adequate gas and energy, Southern New Jersey's quality of life is further
frustrated by mounting environmental problems. The Gloucester County regional
wastewater treatment facilities were the first constructed in the State of New Jersey
under the 1965 Clean Water Act. Presently, Atlantic and Cumberland County are
constructing regional wastwat management facilities, and the remaining counties
are In the advanced planning stages.

4
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EXHIBIT 4

COUNTY WASTEWATER
s TREATMENT STATUS

- OPERATING
CONSTRUCTION

IlPLANNING

Although significant progress has been made in solving the wastewater management

problems of Southern New Jersey, the disposal of the sewage sludges by

conventional means, all of which are highly energy Intensive, has become
increasingly more expensive.

Conversely, little attention or effort has been directed to solid waste management.
As landfill sites become scarce due to closings for environmental or capacity reasons

and a lack of new locations, solid waste quantities continue to increase.

EXHIBIT 5

SOUTHERN NEW JERSEY TOTAL SOLID WASTE
(Tons Per Day)

Residential •
Industrial
Commercial
Sewage/Sludge

1970
2,400
3,250
1,250
2,700

1990
3,200
6,500
1,600
3,600

14,900Total Tons Per Day 10,600 -
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These quantities of solid waste materials simply cannot be accommodate by the

existing sanitary landfill facilities. The scattered array of landfill sites (Exhibit 6) is

environmentally unsatisfactory because there is no comprehensive management pion

for these municipally and privately operat4l facilities.

EXHIBIT 6

0 \

0o *o\

00 0
a 0

0 0. 0 00 EXISTING SOLID WASTE
00 % AATK DISPOSAL SITES
0 0 *LEGEND

O A INCINERATOR

O PUBLICLY OPERATED LANDFILL SITES

i PRIVATELY OPERATED LANDFILL SITES

130 RECEIVES LESS THAN 6 TRUCKLOAD$ PER DAY

NO RECEIVES 5 O MORE LARGE TRUCKLOAD PER DAY

Southern New Jersey's environmental quality is further jeopardized by extensive

ocean dumping just off its shores. Camden, Philadelphia, and New York continue to

barge treated and untreated sludge for disposal at sea, a major factor in the ocean

dumping problem.

EXHIBIT 7

ATLANTIC COAST OCEAN DUMPING*

Sewage Sludge 55%

Industrial Wastes 38%

Construction Debris 6%

Other Msterials 1%

* Excluding Dredge Spoils
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The last two years have produced additional energy hardships on Southern New

Jersey. As the population continues to grow, natural gas supplies for residential use

have been curtailed with more than 3,000 new residential gas connections refused
last year. The sagging housing industry suffered another setback, frustrating efforts
to reduce the State's 13.6 percent unemployment.

Natural gas is the most critical energy supply deficiency. Southern New Jersey's glass
industry, ranked fifth in size nationally, requires approximately 12 million cubic
feet of natural gas per day. Unlike many industries, conversion to alternative forms
of energy is not feasible in the production of glass. The uniformity and finishing
characteristics of natural gas are required for the final processing operations in glass
manufacturing.

Other industries are extremely hard hit simply by the rapidly increasing cost of
energy. In Southern New Jersey, the cost of electricity has increased 48% since
1973, oil has increased 78%, and gas has increased 25%, if you can get it.

EXHIBIT 8

180% +78%

In hke (Avg)1
1973 - 100%

$OV.RCE:

1973 1974 1975 197 1974 19"7S 19"3 1974 195
ELECTRIC OIL GAS
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Thme energy supply deficiencies and price inflations are seriously constraining the

employment and industrial development of Southern New Jersey. Furthermore,
present unemployment rates are already intolerable.

EXHIBIT 9

UNEMPLOYMENT IN SOUTHERN NEW JERSEY
June, 1975

COUNTY AREAS

Atlantic

Camden Labor Area - (Burlington,

Camden, & Gloucester Counties)

Cape May

Cumberland

Salem

State Unemployment Rate

UNEMPLOYMENT RATES

12.9%

13.3%

10.2%

17.6%

11.9%

13.6%

In addition to these already high unemployment rates, there are 80,000 energy
sensitive jobs in Southern New Jersey's glass, petro/chemical, and construction
Industries. The ynergistic impact of environmental management, energy supply, and
employment problems has become critical. -

.1

-I
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EXHIBIT 10

80,000 ENERGY SENSITIVE JOBS

What are the management alternatives that address some, or all, of these problems?
Obviously, energy conservation and resource recovery is essential. For every ton of
aluminum that is salvaged, rather then being produced from raw material, 44,000
kilowatt hours of electricity are conserved, and for every ton of steel that is
recovered, 2,600 kilowatt hours of electricity are saved.

Energy supplies must be conserved, new energy supplies developed and efficient
energy utilization must be practiced. _

Our investigations into alternative sludge and solid waste disposal techniques
identified a number of processes which addressed some of the problems outlined
above. These approaches were both conventional, such as incineration, and new
technology, such as pyrolysis. However, only one new process, bioconversion,
addressed fully the environmental, energy, and economic problems facing Southern
New Jersey with a truly comprehensive systems approach.

During the early stages of our investigations we became aware that the Institute of
Gas Technology, an affiliate of Illinois Institute of Technology, had devoted several
years researching the methods available for converting municipal refuse to substitute
natural gas. This effort led to the conclusion that the anaerobic digestion process
was the most cost-effective and practical method available. Their studies revealed
that this process is characterized by relatively high thermal and net energy
production efficiencies, low operating costs, and the ability to generate end-products
that can either be recycled or disposed of without causing (environmental damage.
More importantly, the process provides an opportunity to combine energy and
resource recovery with comprehensive waste management on a regional scale.
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Bloconversion Is a process combining the organic fraction of solid waste materials
with Owage sludge In anaerobic digestion facilities to produce methane gas and C02.

Hem's how an actual regional solid waste facility using bloconverslon would operate.
Locel trash and refuse collection would continue using municipal or private
pecker-oolleotors. Strategically located satellite transfer stations would receive the
refuse materials for compaction and transfer to the regional bioconversion facility.
Undigested sewage sludge would be delivered or pumped to the bloconversion
facility from sewage treatment plants.

EXHIBIT 11

I .

.-............

At the regional facilities, the refuse would first be shredded in rotary shredder mills.
Magnetic, cavity, and air wash separators would recover the glass, steel, and
nonferrous metals. The paper and organic faction remaining would be 'ither
shredded to a fine particle size and then transferred to either mixing facilities or

'Dstorage.

4
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BXJUWT 1ta

BIO-CONVERSION

REFUSE SHREDDER SEPARATOR CO2

REOUCE
REERY

The finely shredded organic materials are combined with sewage sludge in a
predetermined ratio,- mixed, and, placed in anaerobic digesters operating In the
mesophilio temperature range (approximately 95 degrees F). The off-gas from
anaerobic digestion contains approximately 65% methane and 35% CO2. This gas
would be scrubbed, separated, and marketed to public and private companies for
distribution. Waste solids from the anaerobic process would be dewateredand
pyrolized. The waste aggregate from the pyrolysis operation will be marketed or
landfilled as necessary. Other alternatives for the anaerobically digested waste solids
Include dewatering and marketing as a low-grade fertilizer, but the market for such a
product Is variable.

The bloconversion process is nothing new. Refuse shredders and separators are
commercially available. Anaerobic digestion has been used for years in municipal
waste treatment facilities. However, it Is the combination of municipal organic

I,
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wastes with sewage sludge that makes this environmental management and energy
recovery system eenomlcally attractive. The cost of a typical 2000 ton per day
facility capable of handling the wastes from metropolitan Camden County area is
estimated follows:

EXHIBIT 13

PROJECTED COSTS

StelIte-Statons-
Sludge Transmission
Shredding & Resource Recovery
Anaerobic Digestion Facilities
Gas Processing
Electrical Generation

Sub-Total - Capital Cost
Other Contingencies

TOTAL PROJECT COST

$ 3,000,000
6,000,000

11,000,000
50,000,000

7,000,000
3,000,000

$80,000,000
16,000,000

$95,000,0000

Annual operating costs can be summarized as follows:

EXHIBIT 14

ANNUAL OPERATING COSTS

Satellite stations
Sludge Transmission
Shredding & Resource Recovery
Anaeroblo Digestion Facilities
Gas Processing.
Electrical Generation
Maintenance
Administration
TOTAL ANNUAL OPERATING-COST

$ 800,000
500,000

1,100,000
800,000
700,000
300,000

1,200,000
500,000

$5,00,000 4.
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Thase costs would be offset by annual operating income derived from the sale of
recovered resources, substitute natural gas, and a sludge treatment charge.

EXHIBIT 15

ANNUAL REVENUES

SNO

Aluminum
Glas
CO2

Sludge Drop Off
Trash Drop Off

$1.50/1000 CF
2.5 per pound
7 cents/pound
I cent/pound
8.75 per ton
30.00/ton
no charge

TOTAL ANNUAL REVENUES

$ 7,800,000
2,600,000
2,600,000
2,100,000
1,700,000
3,800,000
no charge

$ 20,400,000

The system economics are more than adequate to maintain annual operating cost
and debt service for the entire facility.

EXHIBIT 16

ANNUAL SYSTEM CASH FLOW

Annual Revenue,
Minus Annual Cost

$20,400,000
-6,900,000

Gross Income

Minus Debt Service (9%, 25 yrs)

$14,5oo,000

9500000/u

ANNUAL NET INCOME $ 5,000000
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Annual savings ae realized by, the local municipality In the reduced cost of refuse
drop charges, Regional wastewater facilities save the ever-inoreasing cost of treating
sludge. The expensive capital Investment for sludge treatment facilities would be
eliminated at new or expanding regional wastewater treatment facilities. In addition,
a net Income of $5,000,000 can be applied to regional tax budgets further reducing
taxpayer expenses. These annual savings are summarized In the following table:

EXHIBIT 17

ANNUAL SAVINGS

Sludge Disposal $ 3,000,000
Trash Drop Charges 2,500,000
Net System Income 5,000,000

Total Annual Savings $10,500,000

There are numerous other benefits associated with the Implementation of
blooonversion systems. Landfill sites will no longer be wasted. Only Inert dirt and
rook and possibly pyrolyzed aggregate material would be sent to the sanitary landfill
facilities. Costly sewage sludge -tratment is eliminated at regional wastewater
treatment facilities and the sludge is used as a seed for the anaerobic production of
natural g ci.O-an dumping of sludge Is eliminated. 14,000,000 cubic feet of natural
gas Is produced daily. And valuable glass, aluminum, steel, and other metals are
recovered for efficient recycling.

EXHIBIT 18
SYSTEM BENEFITS

%Landfill Sites

.stmpSewage Sludge Disposal

6 Ocean Dumping

14,000,000 CF/Day SNG

Recycled Resources
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The system produces 14,000,000 cubic feet of substitute natural gas per day and has
one of the highest energy-produoing capabilities of any process now In existence.
Studies reveal that for every BTU of energy put into the system, up to 16 BTU's can
be produced. Further energy Is saved through the recycling of materials.
80,000,000 per plant would be Invested-in construction to help stimulate this

sagging industry, and close to 200 permanent jobs would be created and paid for by
each system.

In Southern NIw Jersey, the solid waste density tends to be centralized In the
metropolitan Camden Area, the metropolitan Atlantic City area, and in the
South/Central area around Vineland and Miliville, three mediumsized regional
facilities or possibly one large centrally located blooonversion plant could be
Implemented to handle Southern New Jersey's waste disposal and energy needs.
Fortunately, a comprehensive network of both major highways and rail facilities
Interlace oil of the waste Intensive areas to facilitate the efficient use of satellite
transfer stations.

Blooonversion is feasible today in Southern New Jersey and other areas of the
United States where large quantities of sewage sludge and solid waste can be brought
together. This alternitive process addresses both near term and long term energy,
environmental and employment needs, and Its economic benefits mandate Its
prompt implementation.
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CONCLUDING REMARKS

JOHN 0. REUTTER

Mr. Chairman, the system which has just been described Is workable. It Is an
Innovative project which deserves the serious consideration and support of the
nation's energy polloymaking bodies. It coincides perfectly with one of the two top
near-term priorities expressed In the ERDA Plan, namely "to Increase the efficiency
of energy used In all sectors of the economy and to extract more usable energy from
wamt materials." Not only does the process have no adverse environmental Impact,
but actually contributes very favorably to the Improvement of the environment, In
addition, It recovers resources which under most existing was management systems
are simply shredded and used as landfill, and it takes a useless and environmentally
dangerous product, raw sewage sludge, and converts it to an acceptable substitute
for natural gas. Even the last remaining byproduct of our proposed system, can be
used as an aggregate material for paving roads.

In short, Mr. Chairman, it appears to us that our proposed system of
converting waste materials to energy and providing for resource recovery meets
every criterion advanced by the National Plan for Energy Research, Development
and Demonstration.

We believe we have a contribution to make; we stand ready to cooperate with
the appropriate sectors of the Federal energy establishment In an effort to make It a
reality. We have demonstrated our own confidence in the process by funding It on
an Internal bish until now, and we have sought the advise, counsel and reactions of
those who need It most right now-our local Government authorities.

We hope that you will now be In a better position to understand why we
eagerly accepted your kind Invitation to testify here today.

(Whereupon, at 8:55 p.m., the subcommittee was adjourned until
further call of the Chair.T
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